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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-NR-1 Control No.: 2012-079
Waste Site Code(s)/Subsite Code(s): 100-N-25

Reclassification Category: Interim X Final []

Reclassification Status: Closed Out [X No Action [] Rejected []
RCRA Postclosure [] Consolidated [] None []

Approvals Needed: DOE X Ecology [X EPA [

Description of current waste site condition:

The 100-N-25, French Drain 1 Liquid Waste Site was identified as a 100-NR-1 Operable Unit waste site requiring
remediation in the Interim Action Record of Decision for the 100-NR-1 and 100-NR-2 Operable Units, Hanford Site,
Benton County, Washington (100-N Area ROD) (EPA 1999).

The location of the waste site is approximately 82 m (270 ft) south of the location of the 116-N-2 waste site. The purpose
of the french drain is unknown; however, the nearest structure was the 1105-N Administrative Office Trailer, which
existed from 1975 to 1986. There were no above or below grade pipelines found to have led to the drain; therefore, it
was speculated that the drain was used for water runoff from the nearby office trailer roof or condensate from an air
conditioning unit.

Remedial action at the 100-N-25 waste site was performed between March 27 and 29, 2012. The waste site was
excavated to an approximate depth of 4 m (13 ft) below ground surface resulting in approximately 333 bank cubic meters
(436 bank cubic yards) of soil removed for disposal at the Environmental Restoration Disposal Facility (ERDF). There
was no evidence of a french drain found during remediation.

Remediation, verification sampling, and a comparison of residual contaminant concentrations against cleanup levels have
been performed in accordance with remedial action objectives and remedial action goals (RAGS) established by the Interim
Action Record of Decision for the 100-NR-1 and 100-NR-2 Operable Units, Hanford Site, Benton County, Washington
(100-N Area ROD), U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 1999). The selected
remedy involved (1) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing of
contaminated excavation materials at the ERDF, (3) demonstrating through verification sampling that cleanup goals have
been achieved, and (4) proposing the site for reclassification as Interim Closed Out.

Basis for reclassification:

Cleanup verification sampling results were evaluated in comparison to the RAGs. In accordance with this evaluation, the
verification sampling results supports a reclassification of the 100-N-25 waste site to Interim Closed Out. The current site
conditions achieve the RAGs established by the 100-N Area ROD (EPA 1999). The evaluation (which may include
fate-and-transport modeling) of all data collected from the waste site resulted in a determination that residual contaminant
concentrations do not preclude any future uses (as bounded by the rural-residential scenario) and allow for unrestricted
use of shallow-zone soils (i.e., surface to 4.6 m [15 ft] deep). The results from the base of the excavation also
demonstrate that residual contaminant concentrations are protective of groundwater and the Columbia River.
Contamination above direct exposure levels was not observed in shallow zone soils and is concluded to not exist in deep
zone soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone soil are not
required. The basis for reclassification is described in detail in the Remaining Sites Verification Package for the
100-N-25, French Drain 1 Liquid Waste Site (attached).
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-NR-1 Control No.: 2012-079
Waste Site Code(s)/Subsite Code(s): 100-N-25

Regulator comments:

Approval of this Waste Site Reclassification Form documents the regulator's agreement that the 100-N-25 waste site
qualifies for “Interim Closed Out” under this Interim Action ROD. I[n addition, the lead regulator has evaluated the data for
this site against WAC 173-340 (2007) cleanup levels for direct contact, groundwater protection, and river protection. This
evaluation is documented in the letter transmitting the lead regulator's approval of the site’s reclassification to “Interim
Closed Out.”

Waste Site Controls:

Engineered [ Yes [X No Institutional [J Yes X No 0O&Mm [J Yes K No
Controls: Controls: Requirements:

If any of the Waste Site Controls are checked Yes, specify control requirements including reference to the Record of
Decision, TSD Closure Letter, or other relevant documents:

/ A
J. P. Neath y/j T /2 //%/ ///,1 -
DOE Federal Project Director (prin”ted) ‘,,/ ~ éignature " Date
N. Menard . WM } 2/ [l / /2
Ecology Project Manager (printed) Sidnature \ ' Date
N/A
EPA Project Manager (printed) Signature Date
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Attachment to Waste Site Reclassification Form 2012-079 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-N-25, FRENCH DRAIN 1 LIQUID WASTE SITE

EXECUTIVE SUMMARY

The 100-N-25, French Drain 1 Liquid Waste Site, part of the 100-NR-1 Operable Unit, is located
approximately 82 m (270 ft) south of the location of the 116-N-2 waste site. The purpose of the
french drain is unknown; however, the nearest structure was the 1105-N Administrative Office
Trailer, which existed from 1975 to 1986. No above- or below-grade pipelines were found to
have led to the drain; therefore, it was speculated that the drain was used for water runoff from
the nearby office trailer roof or condensate from an air conditioning unit.

Remediation of the 100-N-25 waste site was performed between March 27 and 29, 2012. The
waste site was excavated to an approximate depth of 4 m (13 ft) below ground surface resulting
in approximately 333 bank cubic meters (436 bank cubic yards) of soil and debris being removed
and disposed at the Environmental Restoration Disposal Facility. There was no evidence of a
french drain found during remediation. No overburden soil was stockpiled to be used as backfill.

Verification sampling was conducted on July 24, 2012. A summary of the cleanup evaluation
for the soil sampling results against the applicable remedial action goals (RAGs) is presented in
Table ES-1. The results of the verification sampling were used to make reclassification
decisions for the 100-N-25 waste site in accordance with the TPA-MP-14 procedure in the
Tri-Party Agreement Handbook Management Procedures (DOE-RL 2011).

In accordance with this evaluation, the verification sampling results and modeling support a
reclassification of this site to Interim Closed Out. The current site conditions achieve the
remedial action objectives (RAOs) and the corresponding RAGs established in the Remedial
Design Report/Remedial Action Work Plan for the 100-N Area (DOE-RL 2006b), and the
Interim Action Record of Decision for the 100-NR-1 and 100-NR-2 Operable Units,

Hanford Site, Benton County, Washington (100-N Area ROD) (EPA 1999). These results show
that residual soil concentrations support future land uses that can be represented (or bounded) by
a rural-residential scenario. The sample and modeling results also demonstrate that residual
contaminant concentrations support unrestricted future use of shallow zone soil (i.e., surface to
4.6 m [15 ft]), and contaminant levels remaining in the soil are protective of groundwater and the
Columbia River. The 100-N-25 waste site was excavated to a depth of approximately 4 m (13 ft)
below ground surface. Contamination above direct exposure levels was not observed in shallow
zone soils and is concluded to not exist in deep zone soils; therefore, institutional controls to
prevent uncontrolled drilling or excavation into the deep zone of the site are not required.

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site ES-1



Attachment to Waste Site Reclassification Form 2012-079 Rev.0
Table ES-1. Summary of Remedial Action Goals for the 100-N-25 Waste Site.
Remedial
Reglflatory Remedial Action Goals Results A.ctlo.n
Requirement Objectives
Attained?
Direct Exposure — Attain dose rate of <15 mrem/yr above Radionuclides were not identified as NA
Radionuclides background over 1,000 years. COPCs for this site.
Direct F.,xposgre - Attain individual COPC RAGs. All 1nd1v1du.al COPC concentrations are Yes
Nonradionuclides below the direct exposure criteria.
Attain a hazard quotient of <1 for all The hazard quotients for individual
individual noncarcinogens. nonradionuclide COPCs are <1.
Attain a cumulative hazard quotient of The cumulative hazard quotient for all
Risk Requirements — | <l for noncarcinogens. sampling areas (1.9 x 107 is <1. Yes
Nonradionuclides Attain an excess cancer risk of <1 x 10°® | The excess cancer risk for individual
for individual carcinogens. carcinogens is <] x 10°%.
Attain a cumulative excess cancer risk of | The total excess cancer risk (6.2 x 107)
<1 x 107 for carcinogens. is <1 x 107,
Attain single COPC groundwater and
river RAGs.
Attain National Primary Drinking Water
Regulations® 4 mrem/yr (beta/gamma)
. dose standard to target receptor/organ.
Groundwater/River Radi lid t identified
Protection — Meet drinking water standards for alpha acionuchides were notidentiiied as NA
. . . . . COPC:s for this site.
Radionuclides emitters: the more stringent of
15 pCi/L MCL or 1/25" of the derived
concentration guide for
DOE Order 5400.5°.
Meet total uranium standard of 30 pg/L
(21.2 pCi/L)~.
Residual concentrations of
benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene,
benzo(k)fluoranthene, and
indeno(1,2,3-cd)pyrene exceed soil RAGs
Groundwater/River Attain individual nonradionuclide for groundwater and/or river protection.
Protection — groundwater and Columbia River cleanup | However, based on RESRAD modeling Yes
Nonradionuclides requirements. discussed in Appendix C of the
100-N Area RDR/RAWP
(DOE-RL 2006b), it is predicted that these
constituents will not reach groundwater
(and thus the Columbia River) within
1,000 years ¢

o

“National Primary Drinking Water Regulations™ (40 Code of Federal Regulations 141).
® Radiation Protection of the Public and Environment (DOE Order 5400.5).
Based on the isotopic distribution of uranium in the 100 Area, the 30 ug/L MCL corresponds to 21.2 pCi/L. Concentration-to-activity

calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level for Total Uranium of
30 Micrograms per Liter in Groundwater (BHI 2001).

Because the soil-partitioning coefficient values for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and

indeno(1,2,3-cd)pyrene are greater than 80 mL/g (360 mL/g, 5,500 mL/g, 880 mL/g, 2,020 mL/g, and 3,470 mL/g, respectively), RESRAD

modeling discussed in Appendix C of the 100-N Area RDR/RAWP (DOE-RL 2006b) predicts the contaminants will not reach groundwater
within 1,000 years. The vadose zone beneath the 100-N-25 excavation is approximately 17 m (55.8 ft) thick. Based on RESRAD modeling,
constituents with a soil-partitioning coefficient of 4.4 mL/g or greater are not predicted to migrate through a vadose zone of this thickness and
reach groundwater in 1,000 years. Therefore, residual concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene are predicted to be protective of groundwater and the Columbia River.

COPC = contaminant of potential concern RAG = remedial action goal

MCL = maximum contaminant level RDR/RAWP = Remedial Design Report/Remedial Action Work Plan

NA = not applicable RESRAD = RESidual RADioactivity (dose model)

ES-2

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site




Attachment to Waste Site Reclassification Form 2012-079 Rev. 0

Soil cleanup levels were established in the 100-N Area ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the 100-N Area ROD, a
comparison against ecological risk screening levels has been made for the 100-N-25 waste site
contaminants of potential concern and other constituents (Appendix A). Ecological screening
levels from Washington Administrative Code 173-340 were exceeded for boron and vanadium.
The U.S. Environmental Protection Agency ecological soil screening levels were exceeded for
antimony, manganese, vanadium, and zinc. Exceedance of screening values is intended to
trigger additional evaluation and does not necessarily indicate the existence of risk to ecological
receptors. Because concentrations of antimony, manganese, vanadium, and zinc are below
Hanford Site or Washington State background values (note that state background values are only
used when Hanford Site background values are not available), it is believed that the presence of
these constituents does not pose a risk to ecological receptors. All exceedances will be evaluated
in the context of additional lines of evidence for risk to ecological receptors as part of the final
closeout decision for this site.

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site ES-3
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Attachment to Waste Site Reclassification Form 2012-079 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-N-25, FRENCH DRAIN 1 LIQUID WASTE SITE

STATEMENT OF PROTECTIVENESS

The 100-N-25, French Drain 1 Liquid Waste Site verification sampling data, site evaluations,
and supporting documentation demonstrate that this site meets the objectives established in the
Remedial Design Report/Remedial Action Work Plan for the 100-N Area (RDR/RAWP)
(DOE-RL 2006b) and the Interim Action Record of Decision for the 100-NR-1 and 100-NR-2
Operable Units, Hanford Site, Benton County, Washington (100-N Area ROD) (EPA 1999). The
results of verification sampling and modeling show that residual soil concentrations do not
preclude any future uses (as bounded by the rural-residential scenario) and allow for unrestricted
use of shallow zone soils (i.e., 4.6 m [15 ft] deep). The results also demonstrate that residual
contaminant concentrations are protective of groundwater and the Columbia River. The
100-N-25 waste site was excavated to a depth of approximately 4 m (13 ft) below ground
surface. Contamination above direct exposure levels was not observed in shallow zone soils and
is concluded to not exist in deep zone soils; therefore, institutional controls to prevent
uncontrolled drilling or excavation into the deep zone of the site are not required.

Soil cleanup levels were established in the 100-N Area ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the 100-N Area ROD, a
comparison against ecological risk screening levels has been made for the 100-N-25 waste site
contaminants of potential concern (COPCs) and other constituents (Appendix A). Ecological
screening levels from Washington Administrative Code (WAC) 173-340 were exceeded for
boron and vanadium. The U.S. Environmental Protection Agency (EPA) ecological soil
screening levels were exceeded for antimony, manganese, vanadium, and zinc. Exceedance of
screening values is intended to trigger additional evaluation and does not necessarily indicate the
existence of risk to ecological receptors. Because concentrations of antimony, manganese,
vanadium, and zinc are below Hanford Site or Washington State background values (note that
state background values are only used when Hanford Site background values are not available),
it is believed that the presence of these constituents does not pose a risk to ecological receptors.
All exceedances will be evaluated in the context of additional lines of evidence for risk to
ecological receptors as part of the final closeout decision for this site.

GENERAL SITE INFORMATION AND BACKGROUND

The 100-N-25, French Drain 1 Liquid Waste Site, part of the 100-NR-1 Operable Unit, is located
approximately 82 m (270 ft) south of the location of the former 116-N-2, 1310-N Chemical
Waste Storage Tank (Figure 1). The purpose of the french drain is unknown; however, the
nearest structure was the 1105-N Administrative Office Trailer, which existed from 1975 to
1986. No above- or below-grade pipelines were found to have led to the drain; therefore, it was
speculated that the drain was used for water runoff from the nearby office trailer roof or
condensate from an air conditioning unit.

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site 1
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Figure 1. The 100-N-25 Waste Site Location Map.
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Attachment to Waste Site Reclassification Form 2012-079 Rev. 0

REMEDIAL ACTION SUMMARY

Prior to the start of the 100-N-25 waste site remediation, water hydrant 32 was moved from the
west side of the waste site to the east side. The move was conducted on March 16, 2012.

Remedial action at the 100-N-25 waste site was performed between March 27 and 29, 2012. The
excavation continued to an approximate depth of 4 m (13 ft) below ground surface resulting in
approximately 333 bank cubic meters (436 bank cubic yards) of material removed for disposal at
the Environmental Restoration Disposal Facility (ERDF). There was no evidence of a french
drain. A small section of steel piping associated with the water hydrant that was moved was
removed and disposed at the ERDF. No anomalous materials were encountered during the
excavation. All material was direct loaded from the excavation into trucks for disposal at the
ERDF. No overburden piles or waste staging pile areas are associated with the 100-N-25 waste
site. The post-excavation civil survey is shown in Figure 2.

A site visit was performed on April 18, 2012, to observe the remediated 100-N-25 waste site.
Figure 3 is a post-remediation photograph of the site.

VERIFICATION SAMPLING ACTIVITIES

Verification sampling was conducted at the 100-N-25 waste site on July 24, 2012. Sampling was
conducted to support a determination that residual contaminant concentrations in the soil meet
cleanup criteria specified in the 100-N Area RDR/RAWP (DOE-RL 2006b) and 100-N Area
ROD (EPA 1999).

The verification sample results are provided in Appendix B and indicate that the waste removal
action achieved compliance with the remedial action objectives (RAOs) and remedial action
goals (RAGs) for the 100-N-25 waste site. The following subsections provide additional
discussion of the information used to develop the verification sampling design. The statistical
results of verification sampling are also summarized to support interim closure of the site. A
more detailed discussion of the verification sampling can be found in the Work Instruction for
Verification Sampling of the 100-N-25, French Drain 1 Liquid Waste Site (WCH 2012b).

Contaminants of Potential Concern

The COPCs for the 100-N-25 waste site were determined based upon available historical
information. The Waste Information Data System and Stewardship Information System reports
indicate the purpose of the drain is unknown. The nearest structure was the

1105-N Administrative Office Trailer, which existed from 1975 to 1986, and was located
approximately 4.7 m (15.5 ft) south of the french drain. No above- or below-grade pipelines
were found to have led to the drain; therefore, it is speculated that the drain was used for water
runoff from the nearby office trailer roof or condensate from an air conditioning unit.

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site 3
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Figure 2. The 100-N-25 Post-Excavation Civil Survey.
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Attachment to Waste Site Reclassification Form 2012-079 Rev. 0

Figure 3. Post-Remediation Photograph of the
100-N-25 Waste Site (April 18, 2012).

The COPC list included the expanded list of inductively coupled plasma (ICP) metals (antimony,
arsenic, barium, beryllium, boron, cadmium, chromium [total] cobalt, copper, lead, manganese,
molybdenum, nickel, selenium, silver, vanadium, and zinc) and mercury. In-process soil
samples collected from the site following remediation detected total petroleum hydrocarbons
(TPH) and polycyclic aromatic hydrocarbons (PAH); therefore, they were included as site
COPCs. Nitrate was added as a COPC because of the nitrate contamination in the groundwater
at the 100-N Area. To preclude holding time issues associated with ion chromatography (IC)
anions EPA method 300.0 for nitrates, EPA method 353.2 was identified in the verification work
instruction as the preferred analytical method for nitrates. However, the IC anions EPA method
300.0 analysis was inadvertently added to the chain of custody; therefore the reported results are
included as part of the data set provided in Appendix B. Bromide, chloride, fluoride, nitrite,
phosphate, and sulfate are not considered COPCs for this site.

The analytical methods that were performed to evaluate the site COPCs are provided in Table 1.

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site S
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Table 1. Laboratory Analytical Methods.

Analytical Method

Contaminant of Potential Concern

ICP metals * — EPA Method 6010

Metals

Mercury — EPA Method 7471 Mercury
IC anions — EPA Method 300.0° Nitrate
NO,/NO; — EPA Method 353.2 Nitrate

PAH - EPA Method 8310

Polycyclic aromatic hydrocarbons

TPH - EPA Method NWTPH-Dx

Total petroleum hydrocarbons

|

* Analysis was performed for the expanded list of ICP metals to include antimony, arsenic, barium, beryllium, boron,
cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.

® The IC anions analysis by EPA method 300.0 was not required by the work instruction (WCH 2012b) and was inadvertently
added to the chain of custody duning sampling.

EPA = U.S. Environmental Protection Agency

IC = jon chromatography

ICP = inductively coupled plasma

NWTPH-Dx = Northwest total petroleum hydrocarbons-diesel range organics
PAH = polycyclic aromatic hydrocarbons

TPH = total petroleum hydrocarbons

Verification Sample Design

The 100-N-25 waste site consisted of a single decision unit, the excavation footprint, for
verification sampling. Twelve statistical verification soil samples and a duplicate were collected
from the excavation footprint. All sampling was performed in accordance with ENV-1,
Environmental Monitoring & Management, to fulfill the requirements of the /00-N Area
Sampling and Analysis Plan for CERCLA Waste Sites (DOE-RL 2006a). All samples were grab
samples collected at the predetermined coordinates. Additional information related to
verification sampling can be found in the field sampling logbook (WCH 2012a). The
verification sample summary is provided in Table 2. Figure 4 shows the waste site footprint and
the sampling locations.

Verification Sample Results

All verification samples were analyzed using EPA-approved analytical methods. Evaluation of
the verification data from the 100-N-25 excavation was performed by direct comparison of the
statistical or maximum sample results for each COPC against the cleanup criteria.

The primary statistical calculation to evaluate compliance with cleanup standards is the

95% upper confidence limit (UCL) on the arithmetic mean of the data. The 95% UCL values for
each detected COPC are computed for the 100-N-25 excavation decision unit as specified by the
100-N Area RDR/RAWP (DOE-RL 2006b). The calculations are provided in Appendix B.
When a nonradionuclide COPC was detected in fewer than 50% of the verification samples
collected for a decision unit, the maximum detected value was used for comparison to RAGs. If
no detections for a given COPC were reported in the data set, then no statistical calculation or
evaluation was performed for that COPC.

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site 6
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Table 2. 100-N-25 Waste Site Verification Sample Summary Table.

Samol HEIS WSP WSP
ampie Sample Northing Easting Sample Analysis®
Location
Number (m) (m)

EXC-1 JIPVN7 149520.4 571425.9 | ICP metals®, mercury, NOy/NO;, IC anions ©, PAH, TPH

EXC-2 JIPVNS 149520.4 | 571430.0 | ICP metals ", mercury, NO,/NO;, IC anions ©, PAH, TPH

EXC-3 JIPVN9 149523.9 571423.9 | ICP metals b, mercury, NO,/NQO;, IC anions ©, PAH, TPH

EXC-4 JIPVPO 149523.9 | 5714279 | ICP metals °, mercury, NO,/NO;, IC anions, PAH, TPH

EXC-5 JIPVP1 149523.9 | 571432.0 | ICP metals *, mercury, NO,/NO,, IC anions®, PAH, TPH

EXC-6 JIPVP2 149527 4 571421.9 | ICP metals b, mercury, NO,/NO;, IC anions °, PAH, TPH

EXC-7 JIPVP3 1495274 571425.9 | ICP metals ®, mercury, NO,/NQs, IC anions , PAH, TPH

EXC-8 JIPVP4 149527.4 571430.0 | ICP metals b, mercury, NO,/NOs, IC anions °, PAH, TPH

EXC-9 JIPVPS 149527 .4 571434.0 | ICP metals b, mercury, NO»/NO;, IC anions °, PAH, TPH

EXC-10 J1PVP6 149530.9 5714239 | ICP metals ®, mercury, NO,/NQOs, IC anions ©, PAH, TPH

EXC-11 JIPVP7 1495309 571427.9 | ICP metals b, mercury, NO,/NOs, IC anions , PAH, TPH

EXC-12 JIPVP8 149530.9 571432.0 | ICP metals ®, mercury, NO,/NQOs, IC anions ©, PAH, TPH

Du‘;};ﬁi‘f Of | jIpvPo | 1495239 | 571427.9 | ICP metals®, mercury, NOyNO;, IC anions®, PAH, TPH
qu}ﬁem JIPVRO NA NA ICP metals ®, mercury

* Full protocol laboratory sample analysis was performed as defined in Table 1.

b Analysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total),
cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.

¢ The IC anions analysis by EPA method 300.0 was inadvertently added to the chain of custody. Bromide, chloride, fluoride,
nitrite, phosphate, and sulfate are not considered contaminants of potential concern for this site.

EPA =U.S. Environmental Protection Agency NA =not applicable

HEIS = Hanford Environmental Information System PAH = polycyclic aromatic hydrocarbons

ICP = inductively coupled plasma TPH = total petroleum hydrocarbons — diesel range organics
IC  =ion chromatography WSP = Washington State Plane

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site 7
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Figure 4. Verification Sample Locations for the 100-N-25 Waste Site Excavation.
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Comparisons of the results for each COPC from the 100-N-25 excavation against the RAGs are
summarized in Table 3. Contaminants that were not detected by laboratory analysis are excluded
from the table. Calculated cleanup levels are not presented in the Cleanup Levels and Risk
Calculations Database (Ecology 2012) under WAC 173-340-740(3) for calcium, magnesium,

potassium, silicon, and sodium. The EPA’s Risk Assessment Guidance for Superfund

(EPA 1989) recommends that aluminum and iron not be considered in site risk evaluations.
Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and sodium are not
considered site COPCs and are also not included the table. The complete laboratory results for all
constituents are stored in the Environmental Restoration (ENRE) project-specific database prior to
archival in Hanford Environmental Information System (HEIS), and are presented in Attachment 1
of the 95% UCL calculations (Appendix B).

Table 3. Comparison of Statistical Sample Contaminant Concentrations to Remedial
Action Goals for the 100-N-25 Waste Site Verification Sampling Data. (2 Pages)

Remedial Action Goals (mg/kg)*

Statistical or Soil C1 Soil Does the Does the
COPC Maximu;n Direct olteveleaf‘::p Cleanup Result | Result Pass
Result Level for Exceed RESRAD
(mg/kg) Exposure Groundvs:ater River RAGs? | Modeling?
Protection Protection

Antimony ° 1.0 (<BG) 32 54 54 No --
Arsenic 2.0 (<BG) 20¢ 201 20¢ No -
Barium 62.0 (<BG) 16,000 200 400 No --
Beryllium 0.19 (<BG) 10.4°¢ 1.51¢ 1.514 No --
Boron* 1.4 16,000 320 --& No -
Cadmium ° 0.14 (<BQG) 13.9° 0.81¢ 0.81¢ No --
Chromium 9.8 (<BG) 120,000 18.5¢ 18.5¢ No -
Cobalt 9.3 (<BG) 1,600 32 -8 No --
Copper 16.5 (<BG) 2,960 59.2 22.04 No --
Lead 5.6 (<BG) 353 10.24 10.2¢ No --
Manganese 329 (<BG) 11,200 512¢ NA No --
Molybdenum 0.36 400 8 -8 No -
Nickel 11.6 (<BG) 1,600 19.1¢ 274 No -
Vanadium 62.7 (<BG) 560 85.1¢ --¢ No -
Zinc 50.8 (<BG) 24,000 480 67.8¢ No --
Chloride 234 (<BG) -- 25,000 --£ No --
Fluoride 0.83 (<BG) 4,800 96 400 No --
Nitrogen in nitrate 237 128,000 1,000 2,000 No --
Nitrogen in nitrite and nitrate 103 128,000 1,000 2,000 No --
Sulfate 28.8 (<BG) -- 25,000 -8 No --
TPH — diesel range 7.157 NA 200 200 No --
TPH — diesel range (extended) 14.657 NA 200 200 No --
Acenaphthene 0.022 4,800 96 129 No --
Anthracene 0.027 24,000 240 1,920 No --
Benzo(a)anthracene 0.047 1.37 0.015" 0.015" Yes Yes'
Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site 9
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Table 3. Comparison of Statistical Sample Contaminant Concentrations to Remedial
Action Goals for the 100-N-25 Waste Site Verification Sampling Data. (2 Pages)

Remedial Action Goals (mg/kg)”®
Statistical or . Soil Does the | Does the
COPC Maximum Di Soil Cleanup Cleanup Result | Result Pass
Result " irect Levelfor | @ @ lfor | Exceed | RESRAD
(mg/kg) Exposure Ground“'rater River RAGs? | Modeling?
Protection
Protection
Benzo(a)pyrene 0.040 0.137 0.015" 0.015" Yes Yes'
Benzo(b)fluoranthene 0.049 1.37 0.015" 0.015" Yes Yes!
Benzo(ghi)perylene’ 0.057 2,400 48 192 No --
Benzo(k)fluoranthene 0.018 13.7 0.12 0.015" Yes Yes'
Chrysene 0.056 137 1.2 0.10" No -
Dibenz(a,h)anthracene 0.029 0.137 0.03" 0.03" No -
Fluoranthene 0.086 3,200 64 18.0 No --
Fluorene 0.018 3,200 64 260 No -
Indeno(1,2,3-cd)pyrene 0.067 1.37 0.015" 0.015" Yes Yes'
Phenanthrene’ 0.094 24,000 240 1,920 No -
Pyrene 0.093 2,400 48 192 No -

 Remedial action goals obtained from the 100-N Area RDR/RAWP (DOE-RL 2006b).

® Maximum or 95% UCL, depending on data censorship, as described in the /00-N-25 Waste Site Cleanup Verification

95% UCL Calculation (Appendix B).

Hanford Site-specific background not available. Value is Washington State background from Natural Background Soil Metals
Concentrations in Washington State (Ecology 1994).

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d),

(Ecology 1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as
discussed in Section 2.12.1 of the 100-N Area RDR/RAWP (DOE-RL 2006b).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], Ecology 1996) using
an airborne particulate mass-loading rate of 0.0001 g/m® (Hanford Guidance for Radiological Cleanup [WDOH 1997]).

No Hanford Site-specific or Washington State background value available.

No parameters (bioconcentration factors or AWQC values) are available from the Ecology Cleanup Levels and Risk
Calculations database or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii], 1996 [Method B for surface
waters]).

" Where cleanup levels are less than the RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The
cited RDLs are based on EPA-approved analytical methods that may not be available for rapid turnaround analyses.

Because the soil-partitioning coefficient values for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene are greater than 80 mL/g (360 mL/g, 5,500 mL/g, 880 mL/g, 2,020 mL/g,
and 3,470 mL/g, respectively), RESRAD modeling discussed in Appendix C of the 100-N Area RDR/RAWP (DOE-RL
2006b) predicts the contaminants will not reach groundwater within 1,000 years. The vadose zone beneath the 100-N-25
excavation is approximately 17 m (55.8 ft) thick. Based on RESRAD modeling, constituents with a soil-partitioning
coefficient of 4.4 mL/g or greater are not predicted to migrate through a vadose zone of this thickness and reach groundwater
in 1,000 years. Therefore, residual concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene are predicted to be protective of groundwater and the Columbia River.
Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: benzo(ghi)perylene; surrogate: pyrene

Contaminant: phenanthrene; surrogate: anthracene

-- = not applicable RAG = remedial action goal

AWQC = ambient water quality criteria RDL = required detection limit

BG = background RDR/RAWP = Remedial Design Report/Remedial Action Work Plan
COPC = contaminant of potential concern RESRAD = RESidual RADioactivity (dose model)

Ecology = Washington State Department of Ecology TPH = total petroleum hy(_irqcarbons

EPA = U.S. Environmental Protection Agency UCL = upper confidence limit

NA = not available WAC = Washington Administrative Code

Remaining Sites Verification Package for the 100-N-25, French Drain I Liquid Waste Site 10
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DATA EVALUATION

This section demonstrates that contaminant concentrations at the 100-N-25 waste site achieve the
applicable RAGs developed to support unrestricted land use at the 100 Area as established in the
100-N Area ROD (EPA 1999) and documented in the RDR/RAWP (DOE-RL 2006b).

Attainment of Nonradionuclide RAGS

Table 3 compares the verification sample values to the applicable soil RAGs for direct exposure,
protection of groundwater, and protection of the Columbia River. Evaluation of the results
indicates that residual concentrations of all COPCs are below the direct exposure soil RAGs for
the 100-N-25 excavation. All COPCs were quantified below groundwater and/or river protection
soil RAGs with the exception of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene. Because the soil-partitioning coefficient .
values for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene and
indeno(1,2,3-cd)pyrene are greater than 80 mL/g (360 mL/g, 5,500 mL/g, 880 mL/g,

2,020 mL/g, and 3,470 mL/g, respectively), RESidual RADioactivity (RESRAD) modeling
discussed in Appendix C of the 100-N Area RDR/RAWP (DOE-RL 2006b) predicts the
contaminants will not reach groundwater within 1,000 years. The vadose zone beneath the
100-N-25 excavation is approximately 17 m (55.8 ft) thick. Based on RESRAD modeling,
constituents with a soil-partitioning coefficient of 4.4 mL/g or greater are not predicted to
migrate through a vadose zone of this thickness and reach groundwater in 1,000 years.
Therefore, residual concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene are predicted to be protective of groundwater
(and thus the Columbia River).

Three-Part Test for Nonradionuclides

A RAG requirement for nonradionuclides is the WAC 173-340-740(7)(e) three-part test, which

consists of the following criteria: (1) the cleanup verification 95% UCL value must be less than
the cleanup level, (2) no single detection shall exceed two times the cleanup criteria, and (3) the
percentage of samples exceeding the cleanup criteria must be less than 10% of the data set.

The application of the three-part test for the 100-N-25 waste site excavation is included in the
statistical calculations, where half or more of the data set was detected (Appendix B). The
results of this evaluation indicate that residual COPC concentrations pass the three-part test in
comparison against applicable RAGs, with the exception of benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene, which fail one or more parts of the
three-part test. However, because the soil-partitioning coefficient values for benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene are greater than

80 mL/g (360 mL/g, 5,500 mL/g, 880 mL/g, 2,020 mL/g, and 200 mL/g respectively), RESRAD
modeling discussed in Appendix C of the 100-N Area RDR/RAWP (DOE-RL 2006b) predicts
the contaminants will not reach groundwater within 1,000 years. The vadose zone beneath the
100-N-25 excavation is approximately 17 m (55.8 ft) thick. Based on RESRAD modeling,
constituents with a soil-partitioning coefficient of 4.4 mL/g or greater are not predicted to
migrate through a vadose zone of this thickness and reach groundwater in 1,000 years.
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Therefore, residual concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and chrysene are predicted to be protective of groundwater (and thus the
Columbia River).

An additional application of the three-part test is included for the statistical data sets that default
to the maximum because less than half of the data set was detected. The results of this
evaluation indicate that residual COPC concentrations pass the three-part test in comparison
against applicable RAGs with the exception of indeno(1,2,3-cd)pyrene which fail all three parts
of the three-part test. However, because the soil-partitioning coefficient value for
indeno(1,2,3-cd)pyrene (3,470 mL/g) is greater than 80 mL/g, RESRAD modeling discussed in
Appendix C of the RDR/RAWP (DOE-RL 2006b) predicts the contaminant will not reach
groundwater within 1,000 years. As stated above, the vadose zone beneath the 100-N-25
excavation is approximately 17 m (55.8 ft) thick. Based on RESRAD modeling, constituents
with a soil-partitioning coefficient of 4.4 mL/g or greater are not predicted to migrate through a
vadose zone of this thickness and reach groundwater in 1,000 years. Therefore, residual
concentrations of indeno(1,2,3-cd)pyrene is predicted to be protective of groundwater (and thus
the Columbia River).

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 x 10, and a cumulative carcinogenic risk of less than 1 x 10”. For the 100-N-25 waste
site, these risk values were not calculated for constituents that were either not detected or were
detected at concentrations below Hanford Site or Washington State background. All individual
hazard quotients for noncarcinogenic constituents were less than 1.0. The cumulative hazard
quotient for those noncarcinogenic constituents above background or detected levels is

1.9 x 107, The individual carcinogenic risk values for the carcinogenic constituents detected
above background are less than 1 x 10, and the cumulative carcinogenic risk value was

6.2 x 10”7, which is less than 1 x 10°. The 100-N-25 waste site meets the requirements for the
direct contact hazard quotient and excess carcinogenic risk as identified in the 100-N Area
RDR/RAWP (DOE-RL 2006b).

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained

Assessment of the risk requirements for the 100-N-25 waste site included calculation of the
hazard quotient and carcinogenic (excess cancer) risk values for groundwater protection for
nonradionuclides. The requirements include an individual and cumulative hazard quotient of
less than 1.0, an individual excess carcinogenic risk of less than 1 x 10, and a cumulative excess
carcinogenic risk of less than 1 x 107, Risk values were calculated for constituents that were
detected at concentrations above Hanford Site or Washington State background values or for
which there is no background value. In addition, the distribution coefficients for these
contaminants must be less than that necessary to show no migration to groundwater in

1,000 years based on RESRAD modeling discussed in Appendix C of the 100-N Area
RDR/RAWP (DOE-RL 2006b). Based on this model and a vadose zone of approximately 17 m
(55.8 ft) in thickness, a distribution coefficient (Kg) of 4.4 or greater is required to show no
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predicted migration to groundwater in 1,000 years. All individual hazard quotients for
noncarcinogenic constituents are less than 1.0. The cumulative hazard quotient for the
100-N-25 waste site is 1.1 x 10™', which is less than 1.0. No carcinogenic constituents from
groundwater met the criteria for evaluation at the 100-N-25 waste site; therefore, no calculations
of excess carcinogenic risk were performed. Therefore, nonradionuclide risk requirements
related to groundwater are met.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approach
(WCH 2012b), the field logbook (WCH 2012a), and resulting analytical data with the sampling
and data quality requirements specified by the project objectives and performance specifications.

The DQA for the 100-N-25 waste site established that the data are of the right type, quality, and
quantity to support site closeout decisions within specified error tolerances. The evaluation
verified that the sample design was sufficient for the purpose of clean site verification. The
cleanup verification sample analytical data are stored in the ENRE project-specific database for
data evaluation prior to archival in the HEIS and are summarized in Appendix C.

SUMMARY FOR INTERIM CLOSURE

The 100-N-25 waste site has been evaluated in accordance with the 100-N Area ROD

(EPA 1999) and the 100 Area RDR/RAWP (DOE-RL 2006). Verification sampling was
performed, and the analytical results indicate that the residual concentrations of COPCs at the
site meet the RAOs for direct exposure, groundwater protection, and river protection.

In accordance with this evaluation, the verification sampling results support a reclassification of
the 100-N-25 waste site to interim closed out. Institutional controls to prevent uncontrolled
drilling or excavation into the deep zone of the site are not required.
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APPENDIX B
CALCULATION BRIEF

The calculations provided in this appendix are copies of originals that are kept in the active
Washington Closure Hanford project files and are available upon request. When the project 1s
completed, the file will be stored in a U.S. Department of Energy, Richland Operations Office,
repository. These calculations has been prepared in accordance with ENG-1, Engineering
Services, ENG-1-4.5, “Project Calculation,” Washington Closure Hanford, Richland,
Washington. The calculations provided in this appendix include:

100-N-25 Waste Site Cleanup Verification 95% UCL Calculation, 0100N-CA-V0151, Rev. 0,
Washington Closure Hanford, Richland, Washington.

100-N-25 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations,
0100N-CA-V0152, Rev. 0, Washington Closure Hanford, Richland, Washington.

100-N-25 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Groundwater, 0100N-CA-V0153, Rev. 0, Washington Closure Hanford,
Richland, Washington.

DISCLAIMER FOR CALCULATIONS

The calculations that are provided in this appendix have been generated to document compliance
with established cleanup levels. These calculations should be used in conjunction with other
relevant documents in the administrative record.
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-N Field Remediation Job No. 14658
Area: 100-N
Discipine: Environmental *Calculation No:  0100N-CA-V(151

Subject. 100-N-25 Waste Site Cleanup Verification 95% UCL Calculation

Computer Program; Excel Program No: Excel 2003

The attached calculations have been generated to document compliance with established cleanup levels. These calculations
should be used in conjunction with other relevant documents in the administrative record.

Committed Calculation Preliminary [ Superseded [ ] Voided {7}

_Rev. | ' SheetNumbers | Onginator | ‘
Cover =1
Sheets = 13 \\!\ . . .

0 - J. D. Skoglie C.H Dobie | N.K Schiffiem | O, F. Obenauer | /2/, /
Attm, 1=4 . = 20{r2..
Total = 18 _CM 1 Se inders by Obsvgbde.
SUMMARY OF REVISION
WCH-DE-018 (05/08/2007) “Obtain Cale. No. from Docurnent Control and Forn from Intranet
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surs Honford )& CALCULATION SHEET
Originator J. O. Skoglie Date  10/15/12  Calc, No. 0100N-CA-V(1 Rev. No, 0
Project 100-N Field RemBdiation - Job No. 14855 Checked C. H. Dobie Date 1071512
Subject 100-N-25 Waste Sites Cleanup Verification 95% UCL Calculations SheetNo. 10of13
Summary
Purpose:

Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with deanup standards for the subject site. Also,
pecform the Washington Administrative Code (WAC) 173-340-740{7)e) Mode! Toxics Control Act (MTCA) 3-part test for
nonradionuclide analytes and caleulate the relative percent difference (RPD) for primary-duplicate sample pairs for each
contaminant of concern (COC) and contaminant of potential concern (COPC), as necessary.

DO 0 WA

Table of Contents:

10 |Sheets 1 to 4 - Calculation Sheet Summary

11 |Sheet 5 to 8 - Calculation Sheet Verification Data (Statistical and Maximum) - Excavation
12 [Sheet 8 to 12 - Ecology Software (MTCAStat) Results

12 |Sheet 13 - Calculation Sheat Duplicate Analysis

14 | attachment 1 - 100-N-25, Verification Sampling Results {4 sheats)

Given/References:

1g |1) Sample Results (Attachment 1).

1g |2} DOE-RL, 20083, 106-N Area Sampling and Analysis Plan for CERCLA Wasle Sites, DOE/RL-2005-92, Rev. 0, U.S.

20 {Department of Energy, Richland Operations Office, Richland, Washington.

21 {3) DOE-RL, 2008b, Remedial Design Report/Remedial Action Work Plan for the 100-N Area, DOE/RL-2005-93, Rev. 0,

22 1U.8. Department of Energy, Richiand Operations Office, Richland, Washington.

23 |4) Ecology, 1992, Stafistical Guidance for Ecology Site Managers , Publication #92-54, Washington Department of Ecology,
24 |Olympia, Washington.

25 5} Ecology, 1993, Stafistical Guidance for Ecology Site Managers . Suppiement 8-, Analyzing Site or Background Data with
26 IBejow-detection Limit or Below-PQL Values {Censored Dala Sets), Publication #92-54, Washington Department of Ecology,
28 Olympia, Washington.

29 6) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Deparimery of Ecology, Olympia,
3¢ |Washington, <hitps:/ffortress.wa.goviecy/darc/CLARCHome.aspx>.

31 |7} EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Heaith Evaluation Manual, Part A; Interim Final,
32 IEPA/S540/1-88/002, U.S. Environmenta! Protection Agency, Washington, D. C.

33 |8) WAC 173-340, 1998, *Model Toxic Controt Act - Cleanup,” Washinglon Adminisirative Code.

35 [Solution:

36 iCalcutation methodology is described in Ecalogy Pub. #82-54 {Ecology 1962, 1993}, beiow, and in the ROR/IRAWP

e (DOE-RL 2006b). Use data from attached worksheets to perform the 85% UCL calculation for each anaiyte, the WAC

38 173-340-740(7){e) 3-part test for nonradionuciides, and the RPD calculations for sach COC/COPC. The hazand quotient and
carcinogenic risk calculations are located in a separate caloulation brief as an appendix to the Remaining Sites Varification
Package (RSVP).

Calculation Description;

The subject calculations were performed on statistical data from soil verification samples {Attachment 1) from the 100-N-25 waste
site. The data were entered into an EXCEL 2003 spreadsheet and calcudations performed by using the bulit-in spreadsheet
functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the ROR/RAWP
i(DOE—RL 2006b) is documented by this calculation. Duplicate RPD results are used in evaluation of data quality within the RSVP
for this site.

Methodology:
The 100-N-25 waste site underwent statistical sampling at one decision unit; excavation area.

Analytical results for all sampling locations are summarized in the tables provided on sheet 4. Further information of the sample
data quality is presented in the data quality assessment section of the associated RSVP.
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Washington Closure Hanford CALCULATION SHEET
Originator J. D. Ski Dats 1071512 Calc. No. 0100N-CA-V(151  Rev. No. 0
Project 100-N Fisld Rebhediation =~ Job No. 14855 Checked C. H. Dobie EZ? Date 10/15/12
Subject 100-N-25 Waste Sites Cleanup Verification 85% UCL Calculations Sheet No. 20713
1 Summary (continued)
Methodology, continued:

For nonradicactive analytes with <50% of the data below detection limits, the statistical value calculated to evaluate the
effectiveness of cleanup is the 95% UCL. For nonradivactive analytes with >50% of the data below detection fimits, as
determined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set (which
includes primary and duplicate samples) is used instead of the 95% UCL., and no further calculations are performed for those
data sets. For convenience, these maximum detected values are inciuded in the summary tables that follow. The 95% UCL
was not calculated for data sets with no reporied detections. Caiculated cleanup levels are not available in (Ecology 2011) under
10 |WAC 173-340-740(3) for calcium, magnesium, potassium, sificon, and sodium, The EPA’s Risk Assessment Guidance for

11 {Superfund (EPA 1889) recommends that aluminum and iron not be considered in site risk evaiuations. Therefore, aluminum,

12 jcalcium, iron, magnesium, potassium, silicon, and scdium are not considered site COCs/COPCs and are also not included in

13 ithese calculations.

15 | All nonradionuclide data reported as being undetected ars set to % the detection limit vaiue for calculation of the statistics

16 (Ecology 1893). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the
data set, after adjustments for censored data as described above. For radionuciide data, calculation of the statistics is done

49 Jusing the reported value. In cases where the laboratory does not report 2 vaiue below the minimum detectable activity {MDA),
20 {haif of the MDA is used in the calculation, For the statistical evaluation of duplicate sample pairs, the samples are averaged

21 {before being included in the data set, after adjustments for censored data as described above.

23 [For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data
24 {and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n <

25 110), the calcutations are performed assuming nonparametric distrbution, o no tests for distribution are performed. For

26 |nanradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology’s MTCAStat

27 |software {Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP

28 L DOE-RL 2006b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable
0 quantitation fimits within a data set), substitutions for censored data are performed before software input and the resulting data
31 |set treated as uncensored.

32

33 [The WAC 173-340-740(7 Y{e)} 3-pant test is performed for nonradionuciide analytes only and determines if.

1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC,

2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC,

3) the maximum value of the raw data set excesds two times the most stringent cleanup limit for each COPC/COC.,

The RPO is calaulated when both the primary value and either the duplicate or split value for a given analyte are above
detection fimits and are greater than 5 times the target detection Emit (TDL), The TDL is a laboratory detection limit pre-
determined for each analytical method and is listed in Table 2-1 of the SAP (DUE-RL 2008a) for certain constituents. All other
constituents will have their own pre-determined TOL's based on the laboratory and method used. Where direct evaluation of the
attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further evaluation of
{the RPD value was not performed. The RPD caiculations use the following formula:

RPD =[ M-SI{(M+SY2)I"100
where, M = Main Sample Vaiue S = Spiit (or duplicate) Sample Value

55562832888 488%

For quality assurance/quality control {QA/QC) duplicate RPD caiculations, a value less than 30% indicates the data compare
favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assistin the
identification of anomalous sample pairs, when an anaiyle is detected in the primary or duplicate/split sample, but was quantified
at less than § times the TDL in one or both samples, an additional parameter is gvaluated. In this case, if the difference
betwesn the primary and duplicate/split result exceeds a control limit of 2 times the TDL, further assessment regarding the
usability of the data is performed. Additional discussion as necessary is provided in the date quality assessment section of the
applicable RSVP.,

S882828B
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CALCULATION SHEEY
Originator J. D. Skoglie Date 09/12/12 Calc. No. 0100N-CA-VO15 Rev.No. 0
Projact 100-N Field R lation Job No. 14855 Checked C_H. Dobie Date 09/12/12
Subject 100-N-25 Waste Sies Cleanup Verfication 95% UCL Cakulations ShestNo. 30f13
Summary (continued)
UALIFIER LIST

B = estimated result. Result is less than the RL, but greatsr than MDL.

€ = analyte was detected in both the sample and the associated QC

Blank, and e sample concentration was <SX the blank concentration.

J = estimate

M = sample duplicate precision not met

N = racovery exceeds upper or lower control fimils,

11 U =undetected

12 X = more than 40% difference between columns, lower result reported {organics).

13 X = serial diution in the analvtical batch indicates that physical and chemical interfarences are present {metals).

15 ACRONYM LIST

17 - = not applicable

18 DE = direct exposure

19 GW = groundwater

20 MTCA = Model Taxics Control Act

21 PAH = polycyciic aromatic hydrocarbons

22 PQL = practical quantitation fimit

23 Q= qualifier

24 QA/QC = quallty assurancel/quality control

25 RAG = remudial action goal

26 ROR/RAWP = remedial design reportiremnedial action work plan
21 RESRAD = RESidual RADioactvity {dose model)
28 RPD = relative percent difference

29 RSVP = ramaining sites verification package

30 SAP = sampiing and analysis plan

31 TOU = target detection Emit

32 UCL = upper confidence limit

33 WAL = Washinglon Administrative Code

SOW~NOU B WN -
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Rev. 0

CALCULATION SHEET
Date 10/15/12 Calc. No. 0100N-CA-V0151 Rev. No. 0
Project 100-N Field iation Job No. 14855 Checkesd C. H. Dobie Date  10/15/12
Subject 100-N-25 Waste Sites Cleanup Verification 95% UCL Calculations ShestNo. 40f13
1 Summary {continued)
2 {Resuits:
3 |The results presented in the tables that foltow inciude the summary of the
4 jresuits of the 95% UCL calculations for the excavation, staging pile area, the
5 [WAC 173-340-740(7)(e) 3-part test svaluation, and the RPD calculations, and
g are for use in risk analysis and the RSVP for this site.
8 Relative Percent Difference Resuits
g Results Summary - Excavation Area and QA/QC Anal *
" st S R, v | Al
11 95% UCL | Maximum EXC
Result Result "
12 |Antimony 1.0 — mglkg Aluminum 1.7%
13 |Arsenic 20 -= mglkg Barum 31%
14 [Barium §2.0 e mglkg Calcium 9.4%
15 |Beryilium .19 == mg/kg Chromium 8.2%
16 |Boron 14 - mafkg Copper 3.7%
17 {Cadmium 0.14 -= mg/kg lron 1.4%
18 [Chromium 3.8 — mgkg Fu_agnesium 5.0%
18 {Cobalt 9.3 - mg/kg Manganese 2.5%
20 {Copper 18.5 - mglkg Silicon 4.0%
21 {Lead 5.6 - mgkg Sodium 19.7%
22 Manganese 329 - mg/kg Vanadium 3.5%
23 [Matybdenum == 0.36 mg/kg Zint 2.3%
24 iNickel 118 o= malkg *RPD listed where result produced,
25 [Vanadium 627 - mg/kg based on criteria. If RPD nof required,
26 {Zinc 50.8 - mgfkg | no value is listed. The significance of
27 [Chionde 23.4 - mg/kg the reported RPD values, including
28 {Fluoride 0.83 - mglkg values greater than 30%, is addressed
29 [Nitrogen in nitrate 23.7 - mg/kg in the data quality assessment section
30 Nitrogen in nitrate and nitrite 103 . mg/kg of the RSVP.
31 [Suliate 288 - mg/kg
32 [TPH - diesel range 7157 - ug/kg
33 [TPH - diesel range EXT 14657 - ugkg
34 |Acenaphthene - 22 ug/kg
35 [Anthracene . 27 ug/kg
36 |Benzofajanthvacene 47 — ug/kg
37 {Benzo(a)pyrene 40 - ug/kg
38 {Benzo(b)uoranthene 49 - ug/kg
38 |Benzo{ghi)peryiene = 57 ug/kg
40 |Benzo{kfluoranthene 18 - ug/kg
41 56 - ugkg
42 | Dibenz(a,hanthracene -~ 29 ug/kg
43 |Fluoranthene a6 - ug/kg
44 iFluorene - 18 ug/kg
45 lindeno{1.2,3-cd)pyrene - 67 ug/kg
46 {Phenanthrene = 94 ugkg
47 [Pyrens 93 = uag/kg
48 {3-Part Test Evaluation:
49 95% UCL or maximum® > Cleanup Limit? EXG
50 YES YES
51 {> 10% above Cleanup Limit? YES YES
52 |Any sample > 2x Cleanup Limit? YES YES

53 "The 95% UCL result or maximum value, depending on data censorship, as
54 describexd in the mathodology section

55

56
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Rev. 0

CALCULATION SHEET
ey
Qriginator J. D. Date 10/15/12 Cale. No. 0100N-CA-V0151 Rev. No. [
Project 100-N Field Hor Job No. 14655 Checked C. H. Dobie Data 10115112
Subject 100-N-25 Waste Sites Cleanup Verification 95% UCL Caiculations Sheat No. Sof 13
100-N-25 Statistical Caleutations
Verification Data -Excavation (EXC) N
Sampls Sample | Sample Antimony Arsenic Barlum Beryllium Boron Cadmium Chromium Cobalt Copper Leoad
Area Number| Date | mgkg [Q] PGL o] PaL (o] PaL | mgig [Q ] POL o [ PaL Q] PoL | mawg | O | POL | mgkg JQ] POL | mohg o] POL [ mghg TOT PaL
EXC-4 J1IPVPO 7124112 0.85 J .36 2.4 0.62 58.9 X 0.074 0.23 0.031 1.4 8 0.92 0.12 B 0.038 83 X 0.054 8.5 X | 0094 16.1 0.20 45 0.25
D"ﬁtp’c;g:f JPVPR ] 742 072 4 0.37 19 0.64 521 X1 0074 0.19 0.032 0.95 U 085 0.11 B 0.040 78 X 0.056 84 X | 0.087 16.7 0.2t 45 0.26
EXC-1 JIPVNT 7124712 1.8 ML 638 1.8 0.66 80.2 X 0.076 0.22 0.033 18 8 0.88 0.15 B 0.041 138 X 0.058 8.8 X 0.10 15.5 g.22 4.8 0.27
EXC-2 JIPYNB L  7/24/12 10 J 0.38 18 0.62 571 X1 o0on 0.21 0.031 1.5 B 0.92 014 | B 4.038 3.3 X 0.054 8.7 X1 0094 16.3 0.20 4.0 0.25
EXC-3 JIPYNG T 7/24/1% 0.63 J 0.38 15 0.65 58.0 X1 0075 0.14 B8 | 0033 1.0 <] 0.97 013 i B 0.041 8.7 X 0.058 9.1 X1 0098 15.7 0.22 52 0.27
EXC-5 JIPVRY 7124012 0.99 J 0.34 23 0.59 44.1 X 0.068 0.1¢ B | 0029 0.87 U 0.87 012 I8 0,037 7.3 X 0.052 8.4 X 1 0.089 14.1 0.18 4.1 0.24
EXCH J1PVP2 7724112 1.0 J 0.33 1.0 0.58 54.6€ X 0.066 014 U 0.14 .86 U .86 0.12 8 9.038 8.1 X 0.051 11.1 X 0.44 176 D.95 6.7 1.2
EXC-7 JIPVP3L 7724112 0.64 J 8.32 1.8 0.56 61.2 X ] 0068 0.18 0.028 1.1 B8 0.83 0.4 18 0.035 10.0 X 0.048 8.7 X | 0.08% 15.9 0.18 8.7 0.23
EXC8 J1PVP4 712412 0.89 J 0.35 28 0.61 49.% X 0.070 0.25 0.031 0.91 U 0.91 0,10 ] 0038 86 X 0.054 9.4 X1 0093 16.3 0.20 59 0.25
EXC9 JIPVPS | 724112 0.88 J 0.37 1.7 0.65 54.7 X1 0075 0.14 8 | 0033 1.6 8 0.97 014 | 8 0.040 7.7 X 0.087 89 X i 0099 14.1 0.21 4.3 0.27
EXC-10 JIPVPB | 7/24/12 0.82 JBi 0.37 18 0.65 63.8 X1 0.074 0.18 B | 0032 1.0 8 0.98 012 18 0.040 8.8 X 0.057 79 X 1 0098 15.3 0.21 8.0 0.26
E£XC-11 JIPVPT | 124112 (.68 J 0.37 1.8 .64 49.1 X1 0074 .15 B | 0032 (.96 B8 0.96 012 | B 0.040 8.4 X 0.057 9.1 X { 0.088 17.6 .21 38 0.28
EXC-12 JIPVPB | 7124112 0.73 J 0.38 0.89 0.61 54.8 X | 0070 0.13 B | 0031 0.91 7l 0.91 014 18 £.038 1.7 X 0.054 8.9 X1 0093 15.4 0.20 4.3 0.25
Statistical Computation Input Data - "
Sample Sample| Sample Antimony Arsenic Bartum Beryllium Boron Cadmium Chromium Cobait Copper Lead
Area Number] _ Date malkg mglkg mglk mgfkg mglk mglkg mgfkg mg/k it mgfkg
JIPVPY/
EXC-4 J1PVPO 7124112 Q.78 2.2 58.0 0.21 0.79 0.12 8.1 85 16.4 4.8
EXC-1 JIPYNT 7124412 186 1.8 80.2 0.22 1.8 018 138 85 15.5 4.8
EXC-2 JIPVNS 7724112 1.0 1.8 57.1 0.21 1.5 .14 9.3 8.7 16.3 4.0
EXC-3 JIPVNY 7i24/42 0.63 1.6 58.0 0.14 1.0 0.13 6.7 9.1 15.7 5.2
EXC-5 JIPVP1 7124112 0.93 2.3 44.1 0.16 0.44 012 73 8.4 14.1 4.1
EXC-6 J1PVP2 7124112 1.0 1.0 546 0.070 0.43 0.12 8.1 111 17.6 6.7
EXC-7 JIPVP3| 7724112 064 19 61.2 0.19 1.1 0.14 10.0 87 15.9 6.7
EXC-8 J1PVP4 7124112 0.83 26 49.1 0.25 0.46 0.10 8.8 8.4 16.3 59
EXC-9 JIPVPS 7/24/12 0.66 1.7 54.7 0.14 1.8 .14 7.7 8.9 14.1 4.3
EXC-10 JIPVPE 7124112 0.52 18 63.8 0.18 1.0 0.12 9.5 79 16.3 6.0
EXC-11 JIPVPT 7i34112 0.68 18 49.1 0.15 0.96 0.12 9.1 9.1 178 39
EXC-12 J1PVP3 7/24112 0.73 0.89 54.8 0.13 0.46 0.14 7.7 89 15.4 4.3
Statistical Computations
Antimony Arsonic Barium Beryilium Boron Cadmium i Chromium Cobalt Copper Lead
Large data set {n 210}, use] Large dataset(n 210), { Large data set{n =10), |Large data set (n 210), use] Large data set(n 210), fLarge data set {n 210}, usal Large data set (n 210), use Large ;?;: si{d(" zm?' targe data set {n 210), use | Large data set {n 210},
95% UCL basedon|  MTCAStatlognormal | use MTCASHat normal | use MTCAStat lognormal MTCAStat normal use MTCAStat lognormal | MTCAStat lognormat MTCAStat lognormal di;fgﬁg‘;m r:mx"::e | MTCAStatiognommal | use MTCAStat lognormal
distribution, distribution. distribution. distribution. distribution, distribution. digtribution. statistic ' distribution. distribution.
N 12 12 12 12 12 12 12 12 12 12
% < Delection fimif 0% % 0% 8% 33% 0% 0% 0% 0% 0%
Mean (.84 1.8 57.4 .17 0.96 0.13 8.8 8.9 159 50
Standard deviation (.29 .48 a1 0.048 0.48 0014 18 0.7 1.1 1.0
95% UCL on mean 1.0 29 82.0 0.19 1.4 .14 8.8 8.3 16.5 5.8
Maximum value 16 28 80.2 0.25 1.8 0.15 1386 11.1 17.6 8.7
Most Stringent Cleanup Limit for] DE, GW & - " . . .
nonradionuclide and RAG §  OW&Rwer | 20 River 20 GWPotection| 151 SRV Lm0 GW Protection| 081 ewamver | a5 Greleer | = oranen | 220 e | q0p G AR
Protection Protection
WAC 173-340 3-PART TEST
85% UCL > Cleanugp Limit?, NA NA NA NA NO NA NA NA NA NA
> 10% above Cleanup Limit?] NA NA NA NA NO NA NA NA NA NA
Any sample > ZX Cleanup Limit?] NA NA NA NA NO NA NA NA NA NA
Because all values sre Because all values are Because all values are Becauss all values are | The data set meets the 3.| Because aff vaiues are | Because all values are below| Because all values are |Because all values are beiow] Because alf values are
WAC 173-340 Compliance? below background (5 below background (.5 | below background (132 | below background {1.51 part test criteria when below background (0.81 | background (18.5 mg/kg) the | below background (15.7 | background (22.0 mg/kgithe] below background {10.2
mgikg) the WAC 173-340 3] mg/kp) the WAC 173-340 | mgfkg) the WAL 173-340 | mgfkg) the WAL 173-340 3-]  compared to the most malkg) the WAC 173-340 3{ WAC 173-340 3-part tastis §mpfkg) the WAC 173-340 WAC 173-340 3-part tast is | mp/kg) the WAC 173-340
part test is not required. | 3-part test is not required. | 3-pant test is not required. | parl test is not required. stringert RAG, part test is not requirsd. not reguired. 3-part test is not required. not required. 3-part tast is not required.

Qualifiors are dafined on sheet 3
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CALCULATION SHEET
Washinaton Clasure Hanford
Originatar J._D. Skoglie Date 10115412 Calc. No.  0100N-CA-VO151 Rev. No. o]
Project 100-N Fisld Remediation Job Mo, 14655 Checked o H Dobiez ﬂ Date 10115012
Subject 100-N-25 Waste Sites Cleanup Verification 95% UCL Calculations Sheot No. 6ol 13
1 100-N-25 Statistical Calculations
2 Verification Data -Excavation {EXC)
3 Sample Sample] Sample Manganesa Nicket Vanadium Zine Chioride Fluoride Nitrogen in Nitrate N 90“";2:?‘“ and Sulfate TPH « Diesel Range
4 Area Number| Date [“mghg [Q] POL [QT 7oL [ mgig Q] POL (a7 PaL | makg [ QT PGL | mgikg JO] POL | mglkg | O | PGL [Q]PaL | mgkg TG PGL | ugkg J Q] PGL
5 EXC-4 JIPVPQ 7124112 322 X 0094 16.3 X 0.12 53.5 X 0.088 44.3 X 0.37 az2 B 1.8 .89 B 6.81 25 J4 4.3 23 0.28 i5 1.7 2600 J 650
6 D‘f’w‘:)d JIPVPS 2412 314 X | 0097 10.2 X 0.12 55.4 X 0.081 43.3 X 0.38 28 B 20 0.82 U 0.82 22 JB .31 20 0.28 7.3 1.7 2000 3 690
7 EXC-1 JIPVN7 128112 347 X 0.10 10.9 X 0.12 54.6 X 0.095 53.7 X 0.40 3.5 8 20 0.85 U 0.85 16 JB 0.33 1.0 M 0.3 12.7 1.8 38900 J 700
8 EXC-2 J1PVN_§ 712412 325 X 0.094 134 X 012 573 X 0.088 45.6 X 0.37 8.7 20 1.3 8 0.82 1.3 JB 0.31 0.88 0.30 15.8 1.7 870 J 840
] EXC3 JI1PVNG 7124/12 312 X 0.098 9.9 X 0.12 B81.7 X 0.093 48,5 X 0.38 35 8 20 0.88 B 0.83 3.2 J (.32 28 0.30 18.1 1.7 4300 570
10 EXC-5 JIPVPY 1124712 304 X! ogs8g 97 X .41 5235 X 0.084 460 X 0.38 76 20 0.9 B8 0.84 7.4 J 0,32 7.0 0.30 136 1.8 1100 J 680
11 EXC-8 J1PVP2 7124/42 308 X 0.087 11.7 X g.11 706 X 0.41 48.8 X .35 21 8 20 (.82 U 0.82 0.91 JB [eRe); 028 3] 0.28 3.7 B 1.7 5400 560
12 EXC-T J1 W_F_’E 7124112 327 X 0.085 1.3 X 010 59.7 X 0.080 47.3 X 0.34 54 1.9 1.0 B 0.81 B84 J 0.31 8.2 0.29 15.1 1.7 3400 J 680
13 EXC J1PVP4 7/2411; 358 X1 0083 13.3 X 011 60.3 X 0.087 48.5 X 0,37 6.4 2.0 0.85 i .85 18.0 J 0.32 16.5 0.31 30.8 18 1100 J £80
14 EXC- JIPVPS 124112 318 X 4.099 10.3 X 0.12 62.¢ X 0.083 61.1 X 0.39 83.9 2.0 .34 U ¢.84 28 Jd 8.32 29 0.30 8.3 1.8 3200 J 850
18 EXC-10 JIPVPE 7124013 311 X1 0008 10.1 X 0,12 §7.2 X 0.092 469 X 0.39 103 1.9 394 8 ¢.81 10.2 J 0.3% 11.0 0.30 19.8 1.7 6000 $30
16 EXC-11 JIPVP7 124112 7 X i 0.0 10.8 X 0.12 $6.1 X 0.092 46.2 X (.39 16.3 20 0.83 i 0.83 26.8 J .32 27.4 0.30 359 1.7 2100 J 640
17 EXC-12 JIPVP8 T124112 304 X 0.083 20 X 0.11 £1.4 X 0.087 47.0 X 0.37 2.0 B8 1.9 0.81 U 081 0.59 J8 0.1 .30 U 0.30 3.0 8 1.7 12000 620
18
18 Statistical Computation Input Data
20|  sample | Sample| o Manganess Nickel Vanadium Zinc Chioride Fiuoride Nitrogen In Nitrate | 1 000n le NIete and Suitate TPH - Diessl Range
21 Area Number{ Date mlkg mglkg mglkg mofkg malkg mglkg mglkg ugfig
2 EXC-4 jlppvv;g/ 7124112 318 10.3 54.6 438 3.9 0.70 24 22 74 2300
23 EXC-1 JIPVNY 7124012 347 10.9 54.8 53.7 35 0.43 1.5 1.0 12.7 3900
24 EXC-2 JIPVYNG 7124142 325 13.4 57.3 45.6 6.7 13 1.3 0.88 158 870
25 EXC-3 JIPVNG TI24(12 312 99 81.7 48.5 3.5 0.88 32 2.8 18.1 4300
26 EXC-5 J1PVP1 7124118 304 9.7 52.5 46.0 76 0.91 7.1 7.0 13.8 1100
27 EXCE J1IPVP2 724112 308 1.7 706 . 488 2.1 o441 0.91 015 3.7 5400
28 EXC-7 JIPVP3 | 7124142 327 1.3 9.7 47.3 5.4 1.0 8.1 8.2 15.1 3400
29 EXC-8 JIPVPd 724112 358 13.3 60.3 48.5 6.4 .43 15.0 16.5 30.8 1100
30 EXC-9 JIPVPS 124112 318 10.3 628 61.1 839 .42 2.9 29 8.3 3200
31 EXC-10 JIPVPB 1124442 311 10.1 57.2 46.9 10.3 0.94 10.2 110 19.6 6000
32 EXC-11 JIPVPT 7524112 317 108 88.1 46.2 16.3 0.42 26.8 274 5] 2100
33 EXC-12 JIPVPE Ti24/12 304 8.0 514 47.0 20 .41 0.58 (.15 390 12000
34 Statistical Computations
35 Manganese Nickel Vanadium Zinc Chloride Fiuoride Nitrogen in Nitrate “‘”"9%;;;;”" and Sulfate TPH - Diesel Range
fognorm 9“3: ::{d(:oi:tgl) Large data set {n 210}, | Large data sel {n >10), L;:rgn:d:: :fa(gcﬁ;)' *}8‘9:::: ::;{::’:2’) %am ien;(:oi:sgj)‘ Large data set {n 210}, use | Large data set {n 210), | Large data set{n 210}, use | Large data set (n 210),
36 95% UCL based ony distribution rejected, use z- use MTCAStat lognormat § use MTCAStat lognormal di strga ution rejected, use z- | di s?r?buﬁm relected. use 2] distribution reiected. use 2- MTCAStal lognomal use MTCAStat lognormal MTCASIat lognormal use MTCAS!at lognormal
1ecied, distribution. distribution., rejec Pleciec. jected, distribution. distribution. distribution. distribution.
statistic. statistic. statistic. statistic.
37 N 12 12 12 12 12 12 12 12 12 12
38 % < Detection imit] 0% 0% 0% 0% 0% 5% (0% 17% 0% 0%
39 Mean 324 109 589 48.6 126 0.68 6.7 6.7 15.3 3806
40 Standard deviation 18.8 1.4 52 45 228 031 1.7 82 10.0 3071
A1 85% UCL on mean 329 11.6 627 50.8 234 0.83 23r 103 288 7187
42 Maximum valuel 358 134 708 51.1 8389 1.3 268 27.4 kLX) 12000
Most Stringent Cleanup Limit fo GW & River ow River GW 200000 GW & River
43 nonradionuciide and RAG typ: 512 Protaction 19.1 Protects 851  GW Protection] 678 Protect 25000 ©W Protection| 96 GW Protection] 1000 GW Protection | 1000 Protecti 25000  GW Protection ugkg Protection
{mg/kg) uniess stated otherw|
44 WAC 173-340 3-PART TEST
45 95% UCL > Cleanup Limit?) NA NA NA NA NA NA ND NO NA NO
48 > 10% above Cleanup Limit?) NA NA NA NA NA NA ND NO NA NO
47 Any sample > 2X Cleanup Limit?] NA NA NA NA NA NA NO NO NA NO
Bacause all values are Because all values are Because sl values are Becausa ail values are Because all values are Because all values are The data set meats the 3-part The data set meets the 3-iBecause all values are below| The data set meets the 3-
48 WAC 173340 Compliance? below background (512 | below background {191 | below background (85,1 below background {678 | below background {100 | below backgreund {2.81 test criteria when compared pari test criteriawhen | background (237 mgAg) the ] part lest criteria when
P mg/kg) the WAC 173-340 3 mg/kg) the WAC 173-340 | mg/kg) the WAC 173-34C |mg/kg) the WAC 173-340 3-| mg/kg) the WAC 173-340 mg/kg) the WAC 173340 34 | F 0 25 0 20 gie compared to the most | WAC 173-340 3-parttestis | compared to the mest
part test is not requirsd. | 3-part testis notrequired. | 3-part estis not requined. | pert testis notrequined. | 3-part test is not required. |  part test is not required. nge : stringunt RAG. not required. stringent RAG.
Qualifiers are defined on sheet 3
Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site




Attachment to Waste Site Reclassification Forms 2012-079

B CALCULATION SHEET
If
Originator . D). Skogils Date 101512 Calc. No. 0100N.CA-V0151 Rev. No. g
Project 100-N Field Ramsdialion Jobs No. 14855 Checked C. M. ; Date 101812
Subject 100-N-25 Waste Sites Cleanup Verfication 85% UCL Calculations Sheat No. 7of13
1 100-N-25 Statistical Caiculations
2 Verification Data -Excavation (EXC) .
3 Sample Samplal Sample :::::g!::anga Benzo{a)anthracens Benzofajpyrene Benzo({blflucranthans Benzo{k}fluoranthane Chrysane Fluoranthens Pyrens
4 Area Number Date u Q PQL ughkg 1Q] PQL ughkg | Q PQL uglks Q PQt. O PQL u Q PQL uglkn Q PQL | Q] PQL
5 EXC-4 JIPVPOL 7124112 3300 J 960 34 u 31 6.2 U 6.2 41 U 4.1 38 U 38 4.7 y 47 13 U 13 12 U 12
6| Dulcatect |yievpe| 7anz | 280 |4 | 000 | 31 jul 34 62 |u| 82 40 |ul 40 | 38 |u| 38 48 |ul| a6 12 u| 12 12 lu| 12
7 EXC-1 JAPVNT | 7124012 5000 1000 32 U 32 6.5 U 8.5 4.3 u 4.3 4.0 U 4.0 4.8 i 49 13 1) 13 12 y 12
& EXC-2 JIPVNBI  7R4112 950 U 950 31 ] 3t 6.2 U 8.2 4.1 ] 4.1 38 u 38 47 U 4.7 13 3] 13 12 u 12
g EXC-3 JIPVNS | 7/24112 7000 980 110 a3 80 8.6 90 4.3 31 4.1 110 50 180 13 180 12
10 EXC-8 HPVYP1] 72412 1500 J 1000 3.1 U 3.1 6.3 U 6.3 4.1 U 4.1 39 3] 38 438 U 4.5 13 U 13 12 U 2
11 EXC-6 JIPVPS 728112 8700 960 81 31 48 6.3 63 4.1 22 39 71 4.8 100 13 83 12
12 EXC-7 JIPVP3: 728012 5500 980 18 X 30 22 6.1 28 40 12 J 37 26 Fl 4.6 39 12 50 11
13 EXC-8 J1PVPY 124112 1500 dJ 1000 32 ] 32 8.5 U 6.5 43 U 43 v4.0 u 40 4.8 U 49 13 Y] 13 12 U 12
14 EXC-8 JIPVPS T 72412 5600 960 7.5 4 30 8.7 JX 5.9 11 JX 39 64 J 37 9.4 J 45 18 J 12 15 J 11
15 EXC-10 JIPYPB | 7724112 11000 930 110 30 100 59 120 38 46 a6 140 4.5 230 12 250 1
1€ EXC-11 JIPVPT 1 7724012 3100 J 940 50 JIX 32 13 J 6.4 13 J 4.2 6.0 J 4.0 17 J 48 28 J 13 30 J 12
17 EXC-12 JIPVP8]  7124i12 14000 920 30 U 30 11 J 8.1 14 X 4.0 5.7 J 3.7 13 ) 48 18 4 12 22 J 11
18
18 Statistical Computation Input Data _ -
TPH -~ Diesel Range
20 Samplo Sample Sample Extended Benzo{a)anthracens Benzof{a)pyrene Benzo{dbiflucranthene | Benzo{kjfluoranthene Chrysane Filuoranthene Pyrene
21 Area Numbaer Date Ik uglkg ug/kg u uglkg ughkg ug/kg ugik
JPVRY/
22 EXC-4 PV 712412 3050 16 31 20 1.8 23 6.3 8.0
23 EXC-1 JIPVNT 1 7728012 5000 1.6 33 2.2 20 25 8.5 6.0
24 £XC-2 JIPVNB T 7124112 475 16 3.1 2.1 13 24 6.5 6.0
2% EXC-3 JIPVNOi 772412 7000 110 80 90 3N 110 180 180
26 EXC-5 JIPVPH 724112 1500 1.6 32 2.1 20 24 6.5 8.0
27 EXC-8 JIPVP2] 72412 8700 61 46 69 22 71 100 83
28 EXC-7 JIBVP3 T 7724112 5500 18 22 26 12 28 39 50
28 EXC-8 JIPVP4 1  724M2 1500 16 33 2.2 20 25 6.5 6.0
30 EXC-9 JIPVPS 7/24/12 5600 75 8.7 1 64 9.8 18 15
31 XC-10 JIPVPE 712412 11000 110 100 120 46 140 210 250
32 EXC-11 JIPVE 7124112 3100 5.0 13 13 6.0 17 28 30
33 EXC-12 JIPVPB:  7/24/12 14000 15 11 14 8.7 13 18 22
34 Statistical Computations
TPH - Dlosel Range
35 E ded Benzo{alanthracens Benzo{alpyrene Benzo{bjfluoranthene Benzo{kjfiuoranthene Chrysens Fluoranthene Pyrene
{ data set (n 210), use Large data set {n 210), | Large data set (n 210}, Large data set (n 210}, Large data set{n 210), | Large data set {n 210), targe data set (n 210), Large data set {n =10},
35 95% UCL based o] MTCAStat | :::5 lognormal and normal lognormat and normal lognormal and normal lognormal and normal lognormal and normat iognormal and normat ognormal and normai
dis(n‘bu?s%n distribution rejected, use z{distrbution rejected, use z-|  distribution rejected, use | distribution rejected, use 2§ distribution rejected, use 2- distribution rejected, use z- |distibution rejected, use
) slatistic. statistic. 2-statistic. statistic. statistic. statistic. statistic.
37 12 12 12 12 12 12 12 12
38 % < Detection imd; 8% 50% 40% 42% 42% 42% 42% 42%
39 Meanl 5535 27 25 28 12 33 52 55
40 Standard deviation] 4093 42 33 40 14 47 72 80
41 95% UCL onmean] 14657 47 40 43 18 56 86 83
42 Maximum vaiuel 14000 110 100 120 46 140 210 250
Moat Stringent Cleanup Limit ; " . .
200000 GW & River GW & River GW & River GW & River . . " 18000 . . 48000 oW
43 nonradionuclide and R““j uglkg Protection 15 ughg Protection 15 ughkg Protection 15 ughkg Protection 15 ughg River Prot 100 ugkg River Prot uglkg River Protection ugikg Protection
44 WAC 173.340 3-PART TEST
48 95% UCL > Cisanup Limit?) NO YES YES YES YES NO RO NO
46 > 1% above Clsanup Limit?| NO YES YES YES YES YES NO NO
47 Any sampie > 2X Cleanup Limit? NO YES YES YES YES NO NO NOQ
A detailed assessment wit] A detailed assessment wit] A detaiied assessment will | A delailed assessmant will] A detaiied assessment wit
T*‘;&‘i‘;:;‘:‘(ix‘m} be performed. The data | be performed. The data |be performed. The data set| be performed. The data | be performed. The data [The data set meets the 3-part Tmf:ﬁ“;iﬁ‘i&&
48 WAC 173-340 Compllance? compared to the most set meets the 3-part test | set meets the 3-part test |meets tha 3-part tast criteria| set masls the 3-parttest | sat meets the 3-pan test | test criteria when compared cormpared {o the most
stringant RAG criteria when sompared tol criteria when compared to Jwhen compared to the direc] criteria when compared to] criteria when comparedto | o tha most stringant RAG. stringent RAG.
3en : the direct exposure RAG. | the diract exposure RAG. exposure RAG. the direct exposure RAG. | the direct exposure RAG.
Qualifiars are defined on shest 3

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site
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Attachment to Waste Site Réclassification Forms 2012-079 Rev. 0

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET

Originator J. D. Skoglie Date 10/15/12 Calc. No. 0100N-CA- VD151 m Rev. No. 0
Project 100-N Field Remediation Job No. 14655 Chacked C. H. Dobis Date 10/45/12
Subject 100-N-25 Waste Sites Cleanup Verification 95% UCL Calkculations SheatNo. 8of13

1 100-N-25 Maximum Calculations
2 Varification Data -Excavation {EXC)

3 Sample Sample | Sample Malybdenum Acenaphthene Anthracene Benzo{ghijperylens Dibenz{a h)anthracene Filuorene indeno{1,2,3-cd)pyrens Phenanthrene
4 Area Number; Date mghkg | Q PQL ug/kg Q PQL ughg | Q PQL up/kp Q PQL ughkg Q] PQL uglkg Q] Pab ughkg | Q| POL u Q] PQL
5 EX-4 JIPVPO | 7124112 0.24 U .24 97 U 9.7 29 U 28 70 U 7.0 11 3] 11 5.1 U 5.9 12 5 12 12 U 12
6{ Duplicate of JIPVP0 | JIPVPY | 7/24/12 0.25 3] 0.25 9.6 U 9.6 2.9 U 29 6.9 U 6.9 11 U 11 5.1 U 5.1 12 U 12 12 U 12
7 EX-1 JIPVNT | 772412 0.36 B 0.26 190 U 10 3.1 U 3.1 7.3 U 7.3 11 U 1 5.4 U 54 12 U 12 12 U 12
8 EX-2 JIPVYNS | 7724712 0.33 B 0.24 986 U 9.6 28 U 29 6.9 U 6.9 11 U 11 5,1 U 5.1 12 U 12 12 3] 12
9 EX-3 JIPYNQ | 772412 0.26 U 0.26 17 JX 10 27 3.1 57 7.4 11 U 11 16 JX 5.4 52 12 88 12
10 EX-§ JIPVPT | 7124112 0.23 U 0.23 8.8 U 9.8 3.0 U 30 7.1 U 71 11 u 1 5.2 U 52 12 U 12 12 U 12
" EX-6 JIPVP2 1 712412 0.23 U 0.23 99 U 9.9 11 J 30 35 7.1 11 U 11 88 J 5.2 40 12 31 J 12
12 EX-7 JIPVP3 | 7724112 0.22 U 0.22 95 U 9.5 29 U 29 18 J 6.8 10 U 10 50 U 50 15 J 11 14 U 11
13 EX-8 JIPVPA | 7124112 0.24 U 0.24 10 ) 10 3.1 U 3.1 7.3 U 7.3 11 U 11 54 U 54 12 U 12 12 U 12
14 EX-9 JIPVPS | 7/24/12 0.26 U 0.26 9.3 U 9.3 28 U 28 6.7 U 8.7 10 U 10 4.9 U 49 11 U 11 11 U 11
15 EX-10 JIPVPS | 7124112 0.28 U 0.25 22 IX 9.3 27 28 52 X 6.7 29 10 18 JX 4.9 67 11 94 Lkl
16 EX-11 JIPVP? | 772412 0.25 U 0.25 10 U 10 3.1 U 3.1 7.2 U 7.2 11 U 11 53 U 5.3 12 U 12 12 J 12
17 EX-12 JIPVP8 | 712412 0.24 %] 0.24 9.5 U 9.5 29 ] 2.9 9.1 J 6.3 10 3] 10 50 U 5.0 11 U 11 11 U 11
18 Statistioal Computations
19 ] Molybdenum Acenaphthens Anthracena Benzo{ghilperylene Dibenz(a hjanthracene Fluorene indancf1,2 3.cd)pyrene Phenanthrene
20 % < Detection limitl ~ 83% 83% 75% 58% 92% 75% 87% 67%
2 Maximum value|  0.36 7] 27 57 29 18 67 94
Most Stringent Claanup Limit for 48000
22 nonradionuclida and RAG type 8 meg 2&0{:} uokg 30ughkg GW & River |64000 ugkg 15ugkg GW & River 2:3220 GW
unisss otherwise noted GW Protection GW Protection GW Protsction GW Prolection Protaction GW Protection Protection Protection
23 3-PART TEST
24 Maximum > Clsanup Limit? NO NO NQ NO NO NO YES NO
25 > 10% above Cleanup Limit?, NOC NO - NO NO NO NO YES NO
28 Any sampla > 2X Cleanup Limit? NO NO NO NO NO NO YES NO
A detailed assessment
The data set‘ meets tha 3- The data set meets the F-part The data setmeets the 3- | The data set mgels the 3- | The data set meels the 3-| The data set meels the 3- | will be performed. The | The data set mgets the 3]
27 3-Part Test Compliance? part test critenia when test critoria when compared to pant test criteria when part test criteria when part test criteria when part test criteria when data set meets the 3-part| part test criteria wher
compared to the most the most stringent RAG compared to the most compared to the most compared to the most compared ¢ the most test criteria when comparad fo the most
stringent RAG. - siringant RAG, stringent RAG. stringent RAG. stringent RAG, coropared to the direct stringant RAG.
exposure RAG,

28 Qualifiors are dofined on sheet 3

Remaining Sites Verification Package for the 100-N-25, French Drain I Liquid Waste Site




Attachment to Waste Site Reclassification Forms 2012-079

CALCULATION SHEET
Washingten Closure Henford
Originator J. . Skoglie Date 0814212 Calc. No. D100N-CA-VD151 Rev. No, 0
Project 100-N Field Remediation . Jeb No, 14655 Checked C. M. Dotie Date 08712112
Subject 100-N-25 Waste Sites Cleanuo Verification 35% UCL Calculations SheetNo, _80of 13
Ecology Software (MTCAStat) Resuits, 100-N-25 Excavation (EXC)
1] DATA 0 Antimony 95% UCL Calcutation DATA D Arsenic 95% UCL Calculation DATA e} Barium 95% UCL Calculation
21 o7 JPVPYY 22 J1PVPO/ 8.0 JIPVPO/
: JIPVPY } JIPVPY ' JIPVPY
3 18 JHPVYNT 18 JIPYNT 80.2 JIPYN?
4 1.0 JIPVNS Number of samgples Uncensored values 1.8 JIPVNEB Number of samples Uncensored values §7.1 JIPYNS Number of samples tincensored values
s{ 082 HMPVYNS Uncansored 12 Meoan (.84 i8 JIPVNS Uncensored 12 Mean 1.8} 580 JIPYNG Uncensored 12 Mean 574
6] 099 NPV Censored Lognormal mean 0. 23 JIPVP1 Censored Lognarmal mean 1.81 441 JIPVP1 Censored Lognormal mean 57.1
7 1.0 JIPVP2 Detection limi} or PCL Stid. devn. 0.29, 1.0 JIPVP2 Detection limit or PQL Std. devn. 048] 548 J1PVP2 Detection fimit or PQL Std. devn. 81
B8] 084 JIPVP3 WMethod detection limit Median 0.76 19 JIPVP3 Method detection fimit Median 18f 612 JIPVP3 Method detection limit Median 568.0f
891 083 JIPVP4 TOTAL 12 Min, 052} 286 J1PVP4 TOTAL 12 Min. 0.99] 491 J1PVP4 TOTAL 12 Min, 44.1
10] 0668  JPVPS Max. 186 1.7 JIPVP5 Max. 28] 547 JIPVPS Max. 80.2
11} 052  J1PVPB 18 JIPVPE 63.8 JIPVPE
12 068  J1PVP7 19 JIPVP7 491 JIPVP?7
13] 073 J1PVPS 0.99 J1PVPE 54.8 J1PVP8
14
15 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normat distribution?
16 r-squared is: 0.920 r-squaredis:  0.815 r-squared is: 0.860 r-squared is:  0.923 r-squared is: 0.913 resquared is: 0.862
17 Recommendations: Recommendations: Recommendations:
18 Use lognomal distribution. Use normal distribution. Use lognormal distribution.
18
20 — UCL (Land's method} is 1.0 _ UCL (based on t-statistic) is 2.0 - UCL (Land's method) is 52.0
21] DATA i3] Berylflum 95% UCL Calculation DATA D Boron 35% UCL Calculation DATA D Cadmium 95% UCL Caiculation
021 J1PVPO/ 0.78 JIPVPO/ 0.12 JPVRY
22 ' FIPVPY : JIPVPY g JIPVPY
23] 022  JIPVNY 1.8 JIPYN7 0.15 SIPYNT
24] 021 HNPVNS Number of samples Uncensored values 15 JIPYNS Number of samples Uncensored values 0.14 JIPVNS Number of samples Uneensored values
251 014  JIPVNS Uncensored 12 Maan 0174 10 JIPVNG Uncensored 12 Mean 0868 013 JIPVNG Uncensored 12 Mean 0.13
28] 016 JIPVPY Censored Lognormal mean 0.17] 044 JIPVPY Censored Lognormmat mean 0.9 0.12 J1PVP1 Censored Lognormal mean 0.13
271 0070  JIPVP2 Detection timit or PQL Std. devn. 0.04 0.43 JIPVP2 Detection fimit or PQL Sid. dewn, 0. 0.12 JIPVP2 Detection limit or PQL $td. devn, 001
28} 018  JIPVPS Method detection limit Median 016 14 JIPVP3 Method detection limit Median 0.9 D.14 JIPVP3 Method detection fimit Median 013
201 0.25 JIPVP4 TOTAL 12 Min, Q070 046 JIPVP4 TOTAL 12 Min. Q. 0.10 JIPVP4 TOTAL 12 Min. 0.10
30] 0.34  J1PVPS Max. 0.25 1.6 JIPVPS Max. 1.8] 014 JIPVPS Max. 0.15
31] 0416 J1PVPE 1.0 J1PVPE .12 JAPVPE
321 015  JPVP7 0.98 JIPVPY 0.12 JIPVP7
331 043 JPVP8 (.46 JIPVPS 0.14 JIPVPE
34
35 Lognormal distribution? Normal distribution? Lognormat distribution? Normal distribution? Lognormal distribution? Normal distribution?
38 r-squared is: 0.876 r-squared is:  0.956 r-squared is: 0.908 r-squared is:  0.817 r-squared is. 0.906 r-squared is:  0.917
37 Recommendations: Recommendations: Recommaendations:
38 Use normal distribution. Use lognormal distribution. Use lognormal distribution.
33
40 — UCL (based on t-slatistic) is 018 e UCL {Land's method) is 1.4 UCL {Land's method) is 0.14
41] DATA D Chromium 95% UCL Calcutation DATA D Cobalt 95% UCL Calculation DATA D Copper 95% UCL Calculation
8.1 J1PVPY/ 85 JIPVPO/ 16.4 JPVPYY
42 : JIPVPY ’ JIPVPY ’ JIPVPY
431 138  JIPVN? 85 JIPYNT 155 SPYNT
44 93 J1PVNS Number of samples Uncensored values 8.7 JIPVYNB Number of samples Uncensored values 16.3 JIPVNB Number of samples Uncensored values
45 6.7 JIPVYNG Uncensored 12 Mean 88f 91 JIPYNG Uncensored 12 Mean 89§ 157 JIPVNS Uncensored 12 Mean 16.9]
46F 7.3 J1PVWPY Censored Lognormal mean 8. 84 JIPVPY Censcred Lognoemal mean 88] 141 JIPVR Censored Lognormal mean 158
47f 841 JIPVP2Z Detection limit or PQL Std. devn. 8] 111 JIPVP2 Detection fimit or PQL $id. devn. 079} 176 JIPVR2 Detection limit or PQL Std. devn, 13
481 100 JIPVP3 Method detection limit Median 84 87 JIPVP3 Method detection Himit Median 88] 159 JIPVP3 Method detection timit Median 15.8
491 86 JIPVP4 TOTAL 12 Min. 877 94 JIPVP4 TOTAL 12 Min, 791 163 JiPVP4 TOTAL 12 Min. 14,4
501 77 JIPVPS Max. 138] 839 JIPVPS Max. 111 1441 JIPVPS Max. 178
511 96 JIPVPE 78 J1PVPE 15.3 JIPVPS
521 91 JIPVPT a1 JIPVP? 178 JPVP?
831 77 J1PVPE 89 JIPVP8 15.4 JIPVP8
54
55 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
56 r-squared is: 0.903 r-squared is:  0.825 r-squared is: 0.822 r-squared is:  0.780 r-squared is; 0.939 r-squared is: 0.941
57 Recommendations: Recommendations: Recornmendations:
58 Use lognormal distribution. Reject BOTH lognomal and normal distributions. Use lognormal distribution.
53
60 UCL {Land's method) is 9.8 UCL (based on Z-siatistic) is 9.3 UCL {Land's method) is 18.5
61

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site

Rev. 0



Attachment to Waste Site Reclassification Forms 2012-079

% CALCULATION SHEET
ﬂuam_tmm_mm
Originator J. D. Skoglie Date Q912112 Cale, No. 0100N-CA-VO151 Rav. No. 0
Project 100-N led Remediation Job No. 14655 Checked C. H Dobie € ‘J Date 0912112
Subject 100-N-25 Waste Sites Cleanup Verification 5% UCL Calculations ShestNo. 100of 13
Emiog Software (MTCAStat) Results, 100-N-25 Excavation (EXC)
11 DATA 0 L.aad 85% UCL Calculation DATA 2] Manganese 35% UCL Calculation DATA D Nickel 95% LUCL Calculation
2 45 JIPVPO/ 318 JIPVPG/ 103 JIPVPO/
' JIPVPS JIPVPS . JIPVPQ
3 48 JIPYN7Y 347 JIPUNT 08 JIPYNT
41 40 JIPVYNS Number of samples Uncensored values 325 JIPVNS Number of samples Uncensored values 134 JIPYNB Number of samples Uncensored values
§§ 52 JIPVNS Uncensored 12 Mean 50] 312 JIPYNS Uncensored 12 Mean 321 9.9 JIPVNG Uncensored 12 Mean 10.8
6 4.1 JIPVP1 Censored Lognormal mean 50] 304 JIPVPY Censored Lognormal mean 321 9.7 JIPVP1 Censored Lognormat mean 10.9
7 6.7 JIPVP2 Detection fimit or PQL Std. devn. 107 309 JIPVP2 Detection limit or PQL Std. devn, 166 117 JIPVP2 Detection limit or PQL Std. devn. 1.4
8 6.7 JIPVP3 Method detection imit Median 477 327 JIPVP3 Method detection limit Median 317 113 JIPVP3 Method detection fimit Median 10.6
9 5.9 JIPVP4 FJOTAL 12 Min, 39] 358 JIPVP4 TOTAL 12 Min. 304 133 JIPVP4 TOTAL 12 Min, 9.0
101 43 JIPVPS Max. 8.7 316 J1PVPS Max. 358] 103 JPVPS Max, 13.4
11} 6.0 JIPVPS 311 JIPVPE 10.1 J1IPVPE
12§ 38 JIPVPT 317 JIPVP? 10.8 JIPVP?
13] 43 JIPVP8 304 JIPVP8 a0 JIPVPS
14
15 Lognormal distribution? Normati distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
16 r-squared is: 0919 r-squared is: 0.898 r-squaredis:  0.864 r-squared is: 0.850 r-squared is: 0.939 r-squared is: 0.913
17 Recommendations: Recommendations: Recommendations:
18 Use lognormal distribution. Raject BOTH lognormal and nomnal distributions. Use lognormal distribution.
19
20 UCL (Land's method) is 56 - — UCL (based on Z-statistic) is 329 — — UCL {Land's method) is - 11.8
21] DATA D Vanadium §5% UCL Calculation DATA [[2) Zine: 95% UCL Calculation DATA [ 3] Chloride 95% UCL Calculation
545 JIPVRY/ 438 JIPVPY/ 31 JIPVPY
22 - JIPVPG ’ JIPVPY ’ JIPVPS
23] 546  JIPVN? 8§37 JIPVN? 35 JIPYNY
24§ 57.3  JIPVNS Number of sampies Uncensored values 458 HPVNS Number of samples Uncensored values 8.7 JIPYNB Number of samples Uncensored values
25) 617  JIPVND Uncensored 12 Mean 59.9] 485 JAPVNG Uncensored 12 Mean 488 35 JIPVNG Uncengored 12 Mean 1286
26] 525 JIPVPY Censored Lognormal mean 59.9] 480 J1PVPY Censored Lognormal mean 4881 78 JIPVPY Censored Lognormal mean 10.7
271 We  JPVP2 Detection imit or PQL Sid. devn. 52) 486 JpvP2 Dstection limit or POL Std. devn. 48 21 JIPVP2 Detection limit or PQL Sid. devn. 228
281 597 JIPVR3 Method detection timit Median 80.0] 473 JPVP3 Method detection limit Mexiian 4721 54 JIPVP3 Method detection limit Median 59
28] 803 JIPVP4 TOTAL 12 Min. 525] 485 JIPVP4 TOTAL 12 Wi, 43, 8.4 JIPVP4 TOTAL 12 Miss. 2.0
301 628 HPVPS Max. 708§ 611 JIPVPS Max. 814 8338 JIPVPS Max. 839
3] s7.2  JIPVPS 46.9 JPVPS 153 JIPVPS
321 661 JIPVPY 462 Retolorg 16.3 JIPYPY
33] 814 PVPS 47.0 JPVPE 20 JIPVPE
34
35 Lognormal distribution? Normal distribution? Lognarmat distribution? Normal distribution? Lognormat distributon? Normat distribution?
38 r-squared is:  0.974 r-squared is; 0.962 r-squaredis:  0.769 r-squared is: 0.732 r-squared is: 0.868 r-squared is: 0.445
37 Recommendations: Recommendations: Recommandations:
38 Use iognormat distribution, Reject BOTH lognomal and normal distributions. Reject BOTH lognormal and normat distributions.
38
0] — UCL {Land's mathod) is 62.7 — UCL {based on Z-stalistic) is 50.8 - UCL (based on Z-statistic) is i3
411 DATA 147 Fluoride 95% UCL Calcuiation DATA iD Nitrogen In nitrate 85% UCL Calculation DATA D Nitrogen in nitrate and nitrite 95% UCL Calcuiation
0.70 JIPVPO/ 24 JPVPY/ 22 IPVPY
42 ) J1IPVPY : JIPVPS ) J1PVPY
431 043 JIPUN7 1.5 JIPYNY 10 JIPVN7
441 13 JIPVNS Number of samples Uncensored values 1.3 JIPVNS Number of samples Uncensored values 0.88 JIPVYNS Number of samples Uncenscred vaiues
451 088 JIPVN9 Uncensored 12 Mean 068f 3.2 JIPVNS Uncensored 12 Mean 6.7 29 JIPVNS Uncensored 12 Mean 6.7]
48] 091 JPVPY Censored {.ognormal mean 069 7.1 JIPVPY Censored Lognormal mean 74 76 JIPVP1 Censored Lognormal mean 1.1
47] 041 JPVP2 Detection timit or PQL Std. devn. 031} 091 JIPVP2 Detection limit or PQL Std. devn. 7.7 G615 JIPVP2 Detection limit or PQL Std. devn. 8.2
48] 1.0 JPVP3 Method detection limit Maedian 0.56 8.1 JIPVP3 Method detection fimit Median 34 82 JIPVP3 Method detection limit Median 23
491 043 JIPVP4 TOTAL 12 Min. 0.41 150 JIPVP4 TOTAL 12 Min. 8.5 16.5 JIPVP4 TOTAL 12 Min. 0.15
50] 042 )PVPS Max. 13 2¢ JIPVPS Max. 28 29 JIPVPS Max. 274
511 084 J1PVPS 10.2 JIPVPE 110 JIPVP8
521 042 NPVP7 26.8 JIPVP? 274 JIPVPT?
53§ 041  JPVP8 0.59 JIPVPS ¢.15 JIPVPS
54
55 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Logniormat distributon? Normal distribution?
56 r-squared is;  0.837 r-squared is; 0.842 -squared is:  0.982 r-squared is: 0.768 t-gquared is: 0.949 resquared is: 0.786
57 Recommendations: Recommendations: Recommendations:
58 Reject BOTH fognormal ang normal distributions. Use lognormal distribution. Use lognormal distrbution.
59
60 LICL (based on Z-statistic) is 0.83 UCL {Land's method) is 23.7 UCL (Lang's method) is 103
61
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Attachment to Waste Site Reclassification Forms 2012-079

CALCULATION SHEET
Washington Glosure Hantord
Originator J. D. Skoglie Date 08/12112 Calc. No. 0100N-CA-V0151 Rev. No. g
Project 100-N Fieid Remediation Job No. 14655 Checked C. H. Dobie ¢~ AJ Date  08/12/12
Subject 100-N-25 Waste Sites Cleanup Verification 95% UCL Calculations SheetNo. _110f13
Ecology Software {MTCASIat) Resuits, 100-N-25 Excavation (EXC)
11 DATA D Sultate 95% UCL Calculation DATA iD TPH - Diesel Range 95% UCL Calculation DATA D TPH - Diesel Rangs Extended 95% UCL Calculation
JIPVPO/ JIPVPO/ JIPVPOf
21 74 jpvpe 200 jipvpg 3050 j1pvpe
3] 127 INPVYNY 3800  JIPWNT 5000  JIPUNT
41 158 JIPYNS Kumber of samples Uncensored values 870 J1PVNB Number of samples Uncensored values 475 JIPVNS Number of samples Uncensored values
51 181 MPVNS Uncensored 12 Maan 1531 4300 JIPVNG Uncensored 12 Mean 38061 7000 JIPVNG Uncensored 12 Mean 8535
61 136 J1PYP Censored Lognormal mean 16.3F 1100 JIPVPY Censored Lognormal mean 3938 1500 JIPVYPY Censored Lognormal mean 63386
71 37 HPYP2 Detection limit or PQL Std. devn, 100} 5400  J1PVPR Detection imit or PQL Std. devn. 3071 8700  JMPVP2 Detection limit or PQL Sid. devn, 408
&§ 151 npvpP3 Method detection limit Madian 144] 3400  NPVP3 Method detection limit Median 3300] 5500 JPVPY Method detection limit Madian 52501
g1 308 NPVP4 TOTAL 12 Min. 301 1100 JIPVP4 TOTAL 12 Min. BTSI 1506  HMPVP4 TOTAL 12 Min. 475]
10§ 83 JIPVPS Max. 3581 3200  JIPVPS Max. 12000f 5800 J1PVPS Max, 14000;
11} 196  JIPVPE 6000  J1PVPE 11000 JIPVPE
12] 358 MPVWPT7 2100 JIPVP? 3100 JIPVP7
13F 30 JIPVP8 12000 JIPVPS 14000 JIPVPB
14
15 Lognormat distribution? Normal distribution? Lognormal distribution? Norrmal distribution? l.ognormal distribution? Narmal distribution?
16 r-squared is;  0.947 r-squared is: 0923 r-squaredis:  0.967 r-squared is: 0.808 r-squared is: 0.934 f-squared is: 0.940
17 Recommendations: Recommendations: Recommendations:
18 Use lognormal distribution, Use jognormat distribution. Lise lognormal distribution.
18
20} - UCL (Land's method) is 28.8 _ . UCL(Land's method) is _ 7157 — - UCL {Land's method} is 14657
21} DATA 1D Benro{a)anthracene 95% UCL Calculation DATA 9] Benzo{ajpyrane 95% UCL Caiculation DATA 1D Benzo{bjfluoranthene 95% UCL Calculation
18 JIPVPO! 31 JIPVPRY/ 20 JIPVPO/
22 X JIPVPY ’ JS1PVPS : JIPVPY
23] 16 JIPVN7 33 JIPVYN? 2.2 JIPVNT
241 16 JIPVYNS Number of samples Uncensored values ER| J1PVNB Number of samples Uncensored values 21 JIPVNS Number of sampies Uncensored values
25) 110 JIPVYNS Uncensored 12 Mean 27 80 JIPVNS Uncensored 12 Mean 25 90 JIPVNS Uncensored 12 Mean 28
26] 16 J1PVP1 Censored Lognormal mean 32 32 J1PVP1 Censored Lognormal mean 28] 21 JIPVP1 Censored Lognormal mean 37
271 o J1PVP2 Detection limit or PGL. Std. devn. 42 46 JIPVP2 Detection imit or POL Std. devn. 33 69 JPVP2 Detection limit or PQL Std. devn, 40,
28] 19 JIPVP3 Method detection limit Median 3.3 22 JIPVP3 Method detection limit Median 10 26 JIPVP3 Method detection fimit Median 12
201 16 JIPVP4 TOTAL 12 Mir. 15 33 JIPVP4 TOTAL 12 Min. 31 22 JIPVP4 TOTAL 12 Min. 2.
0{ 75 JIPVPS Max. 110 87 JPVPS Max. 100 11 JPVPS Max. 120
3t} 110 HPVWPE 100 JPVPE 120 JIPVPE
32] 50 JIPVP? 13 JIPVPY 13 JIPVP7
33] 15 JIPVPS 11 JIPVPS 14 JIPVPS
34
35 Lognormat distribution? Normai distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Norma! distribution?
36 rsquaredis:  0.811 r-squared is: 0653 r-squaredis:  £.880 r-squared is: [ Rk r-squared is: 0.878 r-squared is: 0.730
ar Recommendations: Recommendations: Recommendations:
38 Rejact BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions. Reject BOTH lognarmal and normat distributions.
39
40 UcL gbasec on Zstatisticyis 47 - UCH (based on Z-szatistic! is 40 _ - UCL {based on Z-statistic} is 49
41} DATA 3] Banzo{k)fluoranthene 95% UCL Calculation DATA 5] Chrysens 95% UCL Caiculation DATA (1] Fluotanthens 35% UCL Calculation
19 JPVPY 23 JPVPY 6.3 JPVRY/
42 ) JPVPY ’ JIPVPY ’ JIPVPY
43] 20 JIPYNTY 25 JIPVNT 85 JIPVYNT7
4] 19 JIPVNB Number of samples Uncensored values 24 JIPVNS Number of sampies Uncensored values 6.5 JIPVYNB Number of samples Uncensored values
451 31 JIPVNSG Uncensored 12 Mean 2] 110 JIPVYNG Uncensored 12 Mean 33] 180 JIPVNG Uncensored 12 Mean 52
46} 20 JIPVPY Censored Lognormat mean 2] 24 J1PVP1 Censored Lognormal mean 40 &5 JIPVP1 Censored Lognormal mean 55
47 22 JPVP2 Detection imit or PQL Sid. devn. 1 Is) JIPVPZ Detection lmit or PQL Std. devn. 471 100 J1PVIP2 Detection fimit or PQL Std. devn. 72J
48] 12 JIPVP3 Method detection limit Median 59 26 JIPVP3 Method detection limit Median 11 38 JIPVP3 Method detection fimit Median 18]
431 20 J1PVP4 TOTAL 12 Min. 1. 25 JPVP4 TOTAL 12 Min, 23] 65 JIPVP4 TOTAL 12 Min. 8.3
50] 64 JIPVPS Max. a8 98 JIPVPS Max, 140 18 JIPVP5 Max. 210
511 48 JIPVPE 140 JIPVPS 210 JIPVPE
§21 6.0 JPVP7 17 JIPVP7 28 JIPVP?
531 s7 JIPVPB 13 JIPVPS 18 JIPVP8
54
55 Lognormat distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
56 r-squaredis:  0.883 r-squared is: 0.735 r-squared is:.  0.882 r-squared is: o7 r-gquared is: 0.868 r-squared is 0682
&7 Recammendations; Recommendations: Recommendations.
58 Reject BOTH lognommal and normal distributions. Reject BOTH lognormal and normal distributions. Reject BOTH logrormat and normal distributions.
59
60 UCL {based on Z-statistic} is 18 UCL (based on Z-statistic) is 56 {UCL (based on Z-siatistic) is 28
L% ]
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n Closure Hanfgrd

Washinggg; f
Originator J. D. Skoglie Date  09/12/12
Project 100-N Field Rémediation Job No. 14655
Subject 100-N-25 Waste Sites Cleanup Verification 95% UCL Calculations
Ecology Software (MTCAStat) Results, 100-N-25 Excavation (EXC)
1] DATA ID Pyrene 95% UCL Calculation
2l 60 J1PVPO/
J1PVPY
3] 6.0 J1PVN7
4] 6.0 J1PVN8 Number of samples Uncensored values
5] 180 J1PVNS Uncensored 12 Mean 55
6] 6.0 J1PVP1 Censored Lognormal mean 59
71 83 J1PVP2 Detection limit or PQL Std. devn. 80
8] 50 J1PVP3 Method detection limit Median 19
9] 6.0 J1PVP4 TOTAL 12 Min. 6.0
10} 15 J1PVPS Max. 250
11} 250 J1PVP6
12 30 J1PVP7
13] 22 J1PVP8
14
15 Lognormal distribution? Normal distribution?
16 r-squaredis:  0.879 r-squared is: 0.682
17 Recommendations:
18 Reject BOTH lognormal and normal distributions.
19
20 UCL (based on Z-statistic) is 93

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site

CALCULATION SHEET

Calc. No. 0100N-CA-V0151

Checked C. H. Dobie (:D

Rev. No.
Date
Sheet No.

0

09/12/12
12 of 13
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Date 08/1212 Calec. No. 0100N-CA-V0151 Rev. No. 0
Project 100-N Field Remediation Job No. 14655 Checked C. H. Dobie  Cdd Date_09/12/12
Subject 100-N-25 Waste Sites Cleanup Verification 95% UCL Calculations Sheet No. _130f 13

1 Duplicate Analysis - 100-N-25 Excavation (EXC) _

2| Sampling { Sample | Sample Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromlum Cobalt

3] Area Number | Date mokg | Q1 PQL mghkg | Q| PQL mgkg § Q PQL mgikg | Q PQL mghkg |[Q| PQL mgtkg | Q PaL mglkg |Q] PQL mgkg | Q PQL mghkg | Q PQL

4] EXC-4 JIPVPQ | 7/24112 7570 X 1.5 0.85 J 0.36 24 0.62 58.9 X 0.071 0.23 0.031 0.12 B 0.038 6400 |JX| 13.2 8.3 X 0.054 85 X 0.084

5 Dj‘:':__,"jtpeod JPvPe | 7242 | TTO0 | X | 15 072 | 4| 037 9 0.64 571 | X | 0074 | o019 0032 | 011 | B oos0 | 7vo30 |ux| 137 78 | x| 0056 84 | X | 0097

6 Analysis:

7 TDL 5 08 10 2 0.2 0.2 100 1 2

8 Both > PQL? Yes (continue) Yes {continue) Yes {continue} Yes (continue) Yes {continue) Yes (continue) Yes (continue) Yes (continua) Yes (continue})

8| Duplicate Both >5xTDL? Yes {calc RPD) No-Stop (acceptable) No-Stop (acceptable) Yes {caic RPD) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) Yes {calc RPD) No-Stop (accepiable)
10| Analysis RPD 1.7% 3.1% 9.4% 6.2%
11 Difference > 2 TDL? Not applicable No - acceplable No - acceptable Not applicable No - acceptable Na - acceptable Not applicable Not agplicable No - acceptable
12
13 Duplicate Analysis - 100-N-25 Excavation (EXC)
14| Sampling HEIS Sample Copper Iron Lead Magnesium Manganese Nickel Potassium Sificon Sodium
15 Area Number | Date m | Q PQL mglkg | @ PQL mgkg | Q Pak mg/k Q PQL mgkg {Q| PQL mglkg | Q PQL mglk Q PQL mg/kg | @ PQL mg/kg Q PQL
16 EXC-4 JIPVPO | 7/24112 16.1 0.20 21100 X 3.6 0.25 4670 X 3.5 322 X 0.094 10.3 X 0.12 1230 38.4 393 J 5.3 298 55.2
17 D‘j‘:"',m"f JIPVPO | 724112 | 167 021 | 21400 { X | 37 45 026 | 4440 | x| 38 314 | x| 0097 | 102 | x| 012 1200 39.9 409  J| 55 363 574
18 Analysis:
19 L 1 5 5 75 5 4 400 p) 50
20 Both > PQL? Yes {continue) Yes (continue) Yes {continug) Yas {continue} Yes (continue} Yes {continue} Yes {continue) Yes (continue) Yes {continue)
21| Duplicate Both >5xTDL? Yes {calc RPD} Yes {(calc RPD) No-Stop (acceptable) Yes (calc RPD) ¥Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable) Yes (caic RPD) Yes {(calc RPD}
22| Analysis RPD 3.7% 1.4% 5.0% 2.5% 4.0% 19.7%
23 Difference > 2 TDL? Not applicable Not applicable No - acceptable Not applicable Not applicable No - acceptable No - acceptable Not applicable Not applicable
24
25 Duplicate Anafysis - 100-N-25 Excavation (EXC)

. . ; . Nitrogen in Nitrite and . TPH - Diese! Range
26 Sampling HEIS Sample Vanadium Zinc Chioride Nitrogen in Nitrate Nitrate Sulfate TPH - Diesel Range Extended
27 Area Number | Date mgkg | @ PQL mghkg | @ PQL mghkg | Q PQL mgkg | Q PQL mag/ks Qi PQL mgkg | Q PQL uglkg | Q PQL ug/kg Q PQL
28 EXC-4 JIPVPO | 7/24/12 53.5 X 0.088 44.3 X 0.37 3.2 =] 1.9 25 J 0.31 2.3 0.29 7.5 1.7 2600 J 650 3300 J 960
29| PuPiCAlE Of | yipypg | 7412 | ss4 | X | 0091 | 433 | X| 039 B| 20 22 | JB| 031 20 0.29 73 17 | 2000 |J| 60 | 2800 | 4| 1000
30 Analysis: L
31 TDL 2.5 1 2 0.75 0.75 ] 5000 5000
32 Both > PQL? Yes (continue) Yes {continue) Yes (continue) Yas {continue) Yas (continue) Yes {continue) Yes {continue) Yes (continue}
33| Duplicate Both >5xTDL? Yesg (calc RPD} Yes {calc RPD}) No-Stop (acceptable) No-Stop {acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop {acceptable) No-Stop (acceptable)
34| Analysis RPD 3.5% 2.3%
35 Difference > 2 TDL? Nat applicable Not applicable Ne - acceptable No - acceptable No - acceptable No - acceplable No - acceptabie No - acceptable
36 Qualifiers are defined on sheet 3
B-17
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 100-N Field Remediation Job No. 14655
Area: 100-N
Discipline: Environmental Calculation No: 0100N-CA-V0152

Subject:  100-N-25 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations

Computer Program: Excel Program No:  Excel 2003

The attached calculations have been generated to document compliance with established cleanup levels. These caleutations
should be used in conjunction with other relevant documents in the administrative record.

Committed Calculation Preliminary [ ] Superseded [_] Voided ]
Rev. Sheet Numbers Originator Chacker - Reviewer Approval Date
4} Cover =1
Summary = 3 . D. Sipklie C. H, Dobj N.K. Schiffern | D, F. Obenauer | ! 2/20 //2,.
Total = 4 : MM N K Somdlen J J-Obeung
|
SUMMARY OF REVISION

WCH-DE-018 (05/08/2007)

DE01-437.03
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | 1. D. Skoglie Date: | 1071572012 | Cak. No.: | 0100N-CA-V(152 Rev.: 0
Project: | 100-N Field Refhediation Job No: 14655 Checked: | C. H. Dobie C{/ Date: | 1041572012
Subject: | 100-N-25 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 1of 3
1 PURPOSE:
2
3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 100-N-25 waste site. In accordance with the remedial action goals (RAGs) in
5 the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2006b), the following
6 criteria must be met:
.
8 1) An HQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens
10 3) An excess cancer risk of <1 x 10°® for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 10~ for carcinogens.
12
13
14 GIVEN/REFERENCES:
15
16 1) DOE-RL, 2006a, 100-N Area Sampling and Analysis Plan for CERCLA Waste Sites,
17 DOE/RL-2005-92, Rev. 0, U.S. Department of Energy, Richiand Operations Office, Richland,
18 Washington.
19
20 2) DOE-RL, 2006b, Remedial Design Report/Remedial Action Work Plan for the 100-N Area,
21 DOE/RL-2005-93, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland,
22 Washington
23
24 3) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.
25
26 4) WCH, 2012, Remaining Sites Verification Package for the 100-N-25, French Drain I Liquid Waste
27 Site, Attachment to Waste Site Reclassification Form 2012-079, Washington Closure Hanford, Inc.,
28 Richland, Washington.
29
30
31 SOLUTION:
32
33 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
34 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
35 (DOE-RL 2006b).
36
37 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
38
39 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
40 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
41 <1 x 10 (DOE-RL 2006b).
42
43 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10”%.
44
45
46
47
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Washington Closure Hanford, Inc. CALCULATION SHEET
Qriginator: { J. D. Skoglie Date: | 10/15/2012 | Calc. No.: | 0100N-CA-V0152 Rev.: 0
Project: | 100-N Field Rémediation Job No: 14655 Checked: | C. H. Dobie 0 /) Date: 1 10/15/2012
Subject: | 100-N-25 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No_ 20f 3
1 METHODOLOGY:
2
3 The 100-N-25 waste site is comprised of one decision unit for verification sampling consisting of the
4  excavation area. The direct contact hazard quotient and carcinogenic risk calculations for the 100-N-25
5  waste site was conservatively calculated for the entire waste site using the greater of the maximum or
6  statistical verification soil sample results (WCH 2012). Of the contaminants of potential concern
7 (COPCs) for this site, boron, molybdenum, and the detected polycyclic aromatic hydrocarbons (PAHs)
8  require HQ and risk calculations because these analytes were detected and a Washington State or
9  Hanford Site background value is not available. Nitrogen in nitrate and nitrite require HQ and risk
10 calculations because this analyte was detected above the Washington State or Hanford Site background
11 value. Although total petroleum hydrocarbons (diesel range extended) were detected and no background
12 value is available, the risk associated with total petroleum hydrocarbons do not contribute to the
13 cumulative toxicity calculation. All other site nonradionuclide COPCs were not detected or were
14 quantified below background levels. An example of the HQ and risk calculations is presented below:
15
16 1)} For example, the statistical value for boron is 1.4 mg/kg, divided by the noncarcinogenic RAG value
17 of 16,000 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in WAC
18 173-340-740([3}),15s 8.8 x 10°5. Comparing this value, and all other individual values, to the
19 requirement of <1.0, this criterion is met.
20
21 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
22 obtained by summing the individual values. To avoid errors due to intenmediate rounding, the
23 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
24 1.9 x 10* Comparing this value to the requirement of <1.0, this criterion is met.
25
26 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
27 RAG value, then multiplied by 1.0 x 10, For example, the statistical value for
28 benzo(b)flouranthene is 0.049 mg/kg, divided by 1.37 mg/kg, and multiplied as indicated, is
29 3.6 x 10®. Comparing this value, and all other individual values, to the requirement of <1 x 10,
30 this criterion is met.
31
32 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
i3 risk can be obtained by summing the individual values. To avoid errors due to intermediate
34 rounding, the individual cancer risk values prior to rounding are used for this calculation. The sum
3s of the excess cancer risk values is 6.2 x 10”. Comparing this value to the requirement of <1 x 107,
36 this criterion is met.
37
38
39 RESULTS:
40
41 1) Listindividual noncarcinogens and corresponding HQs >1.0: None
42 2) List the cumulative noncarcinogenic HQ >1.0: None
43 3) Listindividual carcinogens and corresponding excess cancer risk >1 x 10 None
44 4) List the cumulative excess cancer risk for carcinogens >1 x 10™%: None
45
46
47  Table 1 shows the results of the hazard quotient and excess cancer risk calculations.
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Washington Closure Hanford, Inc. CALCULATION SHEET

Originator: | J. D. Skoglie Date: | 10/15/22012 | Cale. No.: | 0100N-CA-V(152 Rev.: 0
Project: | 100-N Field Remediation Job No: 14655 Checked: | C. H. Dobie & Date: | 10/15/2012
Subject: | 100-N-25 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 3of 3

Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results
for the 160-N-25 Waste Site.

Maximum or Neoncarcinogen Carcinogen
Contaminants of Potential Statistical N Hazard b Carcinogen
Concern Value* RAG Quotient RAG Risk

{mg/kg) (mg/kg)

(mg/kg)
Metals N
Boron i4 16,000 8 8E-05 - -
Molybdenum . 0.36 400 9.0E-04 - N
Anions i 4% ey Sy
Nitrogen in nitrate and nitrite i 103 ] 128000 1 8.0E-04 | - | -
Polycyclic Aromatic Hydrocarbons ' [
Acenaphthene 0.022 4,800 4.6E-06 - -
Anthracene 0.027 24,000 1.1E-06 - -~
Benzo{a)anthracene 0.047 — - 1.37 3.4E-08
Benzo(a)pyrene 0.040 - -- 0.137 2.9E-07
Benzo(b)fluoranthene 0.049 - - 1.37 3.6E-08
Benzo(ghi)perylene’ 0.057 2,400 24E-05 - -
Benzo(k)fluoranthene 0.018 -~ - 13.7 1.3E-09
Chrysene 0.056 - - 137 4.1E-10
Dibenz{a hjanthracene 0.029 -~ -~ 0.137 2.1E-07
Fluoranthene 0.086 3,200 2.7E-05 - -
Fluorene 0.018 3,200 5.6E-06 - -
Indeno{],2,3-cd)pyrene 0.067 - - 1.37 4.9E-08
Phenanthrene’ 0.094 24,000 3.9E-06 -~ -
Pyrene 0.093 2,400 3.9E-05 - --
Totals . : = : L
Cumulative Hazard Quotient: | 19E-03 |
Cumulative Excess Cancer Risk: | 6.2E-07
Notes:

* = From WCH (2012).

® = Value obtained from the 100-N Arca RDR/RAWP (DOE-RL 2006b) or Washington Administrative Code (WAC) 173-340.740(:
Method B, 1996, unless otherwise noted.

©= Toxicity data for these chemicals are not available. The cleanup levels are based on use of surrogate chemicals.

benzo(g,h,i}perylene surrogate: pyrene
phenanthrene surrogate: anthracene

— = pot applicable

RAG = remedial action goal

CONCLUSION:

The calculations in Table 1 demonstrate that the 100-N-25 waste site meets the requirements for the
direct contact hazard quotients and carcinogenic (excess cancer) risk, respectively, as identified in the
RDR/RAWP (DOE-RL 2006b) and SAP (DOE-RL 2006a). The direct contact hazard quotients and
carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-N Field Remediation Job No. 14655
Area: 100-N
Discipline: Environmental *Calculation No: 0100N-CA-V0153

Subject: 100-N-25 Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater

Computer Program. Excel Program No: Excei 2003

Tne attached calcuiations have been generated to document compliance with established cleanup levels. These calculations
should be used in conjunction with other relevant documents in the administrative record.

Committed Calculation [ Preliminary [} Superseded [} Voided {7}

. D. Skoalie C. H. Doby N. K Schiffern | D, F. Obenauer
0 Sheets = 3 ‘\ iZfzof;
Total = 4 ‘ ! ﬁm FM 7L Kscnﬂm»ﬂrq’_cpmk‘/ /2-—
SUMMARY OF REVISION
WCH-DE-Q1B (05/08/2007) *Obtain Calc. No. from Docurnent Controt and Forrn from Intranet
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | ). D. Skoglie Date: | 10/15/12 Cale. No.: | 0100N-CA-V3153 Rev. g
Project: | 100-N Area Field Remediation Job No: 14685 Checked: | €. H. Dobie CQ Date: | 1041512
.| 100-N-25 Waste Site Hazard Quotient and Carcinogenic Risk Caleulation for Protection of
Subject: Groundwater SheetNo. 1 0f3
PURPOSE:

Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic
risk associated with soil contaminant levels compared to soil cleanup levels for protection of
groundwater for the 100-N-25 waste site. In accordance with the remedial action goals (RAGs) in the
remedial design report/remedial action work plan (RDR/RAWP) for the 100-N Area (DOE-RL 2006),
the following criteria must be met:

1} An HQ of <1.0 for all individual noncarcinogens

2) A cumulative HQ of <1.0 for noncarcmogens

3) An excess cancer risk of <I x 10 for mémdual carcxnogens
4) A cumulative excess cancer risk of <1 x 10 for carcinogens.

GIVEN/REFERENCES:

1) BHI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. 0100X-CA-V0050,
Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

2) DOE-RL, 2006, Remedial Design Report/Remedial Action Work Plan for the 100-N Area,
DOE/RL-2005-93, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

3) WAC 173-340, “Model Toxics Control Act ~ Cleanup,” Washington Administrative Code, 1996.

4) WCH, 2012, Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste
Site, Attachment to Waste Site Reclassification Form 2012-079, Rev {, Washington Closure
Hanford, Inc., Richland, Washington.

SOLUTION:

1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
K4 less than that required to show no migration to groundwater in 1,000 years using the RESRAD
generic site model (BHI 2005).

2) Sum the HQs and compare this value to the cumulative HQ of <1.0.

3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in
soil and with a K4 less than that required to show no migration to groundwater in 1,000 years using
the RESRAD generic site model (BHI 2005).

4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10°.
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Rev. 0

Washington Closure Hanfoed, Inc. CALCULATION SHEET
Originator: { 1. D. Skoglie Date: | 09/13/12 Cale. No.: | 0100N-CA-V0153 Rev.: g
Proiect: | 100-N Area Field Remediation Job No: 14655 Checked: | C. H. Dobie Date: | 09/13/12
Subject: 210-!\!»25 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Shoet No. 2 of 3
oundwater
METHODOLOGY:

LS S R O A

The 100-N-25 waste site is comprised of one decision unit for verification sampling, consisting of the
excavation area. The protection of groundwater hazard quotient and carcinogenic risk caleulations for
the 100-N-25 waste site were conservatively calculated for the entire waste site using the statistical or
maximum value for each analyte (WCH 2012). Based on the generic site RESRAD model (BHI 2003)
and a vadose zone thickness of approximately 21 m (69 #), a K4 of 3.6 or greater is required to show no
predicted migration to groundwater in 1,000 years. Nitrogen in nitrate and nitrite requires HQ and risk

9  calculations because they are detected above the Washington State or Hanford Site background value,
10 and has a K, of less than 3.6. Boron is included because it has a K4 of less than 3.6, and no Hanford
11 background value has been established. All other site nonradionuclide COPCs were undetected,

12 quantified below background levels, or have a Kq greater than or equal to 3.6. An example of the HQ
13 and risk calculations for soil constituents with a potential impact to groundwater is presented below:

14

15 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
16 (mg/kg/day) to a reference dose for the same substance derived over the same specified time

17 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration i soil

18 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,

19 where the RAG is the groundwater cleanup level (1tg/L) (calculated with, and related to the hazard
20 quotient through, WAC 173-340-720 (3)(a)(ii){(A), (1996) x 100 x 1 mg/1000 pg (conversion factor).
21 This is based on the “100 times rule” of WAC 173-340-740(3)(a)(ii) (A) (1996). For example, the
22 statxstlcal value for boron of 1.4 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is
23 44x10°. Comparing this value to the requirement of <1.0, this criterion is met.

24

25  2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be

26 ohtained by summing the individual values. (To avoid errors due to intermediate rounding, the

27 individual HQ values prior to roundmg are used for this calculation.) The cumulative HQ for the

28 100-N-25 waste site is 1.1 x 10", Comparing this value to the requirement of <1.0, this criterion is
29 met.

30

31 3) Tocalculate the excess cancer risk, the maxxmum or statistical value is divided by the carcinogenic
32 RAG value, and then multiplied by 1 x 10", There were not any constituents in t}us calculation that
33 had a carcinogenic RAG associated with it. Therefore, the requirement of <1 x 10 is met.

34 Furthermore, the criterion for cumulative excess cancer risk for carcinogens is also met,

35

36  4) The soil cleanup RAGs for protection of groundwater are based on the “100 times” provision in

37 WAC 173-340-740(3Xa)(ii}(A). WAC 173-340-740(3)(a)(i1)A) (1996) provides the “100 times

38 rule” but also states “unless it can be demonstrated that a higher soil concentration is protective of
39 ground water at the site.” When the “100 times rule” values are exceeded, RESRAD was used to
40 demonstrate that higher soil concentrations may be protective of groundwater.

41

42
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‘Washington Closure Hanford, Inc. CALCULATION SHEET
Qriginator; | 1. D. Skoglie B Date: { 10/15/12 Cale. No.: | 0100N-CA-V0153 Rev.: O
Project: | 100-N Area Field Remediation JobNo: | 14655 Checked: | C. H. Dobie CJ% Date: | 10/15/12
.. 1 100-N-25 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Subject: Groundwater Sheet No. 3of 3

RESULTS:

1) List individual noncarcinogens and corresponding HQs >1.0: None

2} List the cumulative noncarcinogenic HQ >1.0: None

3} Listindividual carcinogens and corresponding excess cancer risk >1 x 10%: None

4) List the cumulative excess cancer risk for carcinogens >1 x 10°: None.

Table 1 shows the results of the calculations.

Table 1. Hazard Quotient and Excess Cancer Risk Results for
the 100-N-25 Waste Site.
Masimum or | Noncarcinogen Hazard Carcinogen Carci
Contaminants of Potential Concern| Statistical Value" RAGY Q:o;;:nt RAG® “;j :zgen
{mg/kg) (mg/kg) (mg/kg)

Boron | 1.4 ] 120 44E-03 | - -
Nitrogen in Nitrate and Nitrite 1 103 ] 1;000 l 1.0E-01 I - i -
Cumulative Hazard Quotient: I 11E-01 I

Cumulative Excess Cancer Risk: | 0.8E+00
Notes:

*= From WCH (2012).

b = Value obtained from the Cieanup Levels and Risk Caleulations (CLARC) database using Groundwater, Method B, results and the
“100 times” modet.

-- = not applicable

RAG = remedial action goal

CONCLUSION:
This calculation demonstrates that the 100-N-25 waste site meets the requirements for the hazard

quotients and excess carcinogenic risk for protection of groundwater as identified in the RDR/RAWP
(DOE-RL 2006).
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APPENDIX C

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design (WCH 2012b). This DQA was performed in accordance with
site-specific data quality objectives found in the 100-N Area Sampling and Analysis Plan for
CERCLA Waste Sites (100-N Area SAP) (DOE-RL 2006).

A review of the sample design (WCH 2012b), the field logbook (WCH 2012a), and applicable
analytical data packages has been performed as part of this DQA. All samples were collected
and analyzed per the sample design. In addition, ion chromatography (IC) anions analysis, by

EPA method 9056, was also requested. IC anions are not contaminants of potential concern
(COPCs) for 100-N-25 waste site.

To ensure quality data, the SAP data assurance requirements and the data validation procedures
for chemical analysis (BHI 2000) are used as appropriate. This review involves evaluation of the
data to determine if they are of the right type, quality, and quantity to support the intended use
(i.e., closeout decisions). The DQA completes the data life cycle (i.e., planning, implementation,
and assessment) that was initiated by the data quality objectives process (EPA 2006).

Verification sample data collected at the 100-N-25 waste site were provided by the laboratory in

sample delivery group (SDG) J01572. SDG J01572 was submitted for third-party validation.

No major deficiencies were identified in the analytical data set. Minor deficiencies are discussed
for the 100-N-25 data set, as follows below. If no comments are made about a specific analysis,

it should be assumed that no deficiencies affecting the quality of the data were found.

SDG J01572

This SDG comprises 13 statistical verification samples (JIPVN7 through JIPVN9, JIPVP0
through J1PVP9) from the 100-N-25 excavation. This SDG includes a field duplicate pair
(JIPVPO0/J1PVP9). These samples were analyzed for inductively coupled plasma (ICP) metals,
mercury, nitrate/nitrite, IC anions, polycyclic aromatic hydrocarbons (PAH), and total petroleum
hydrocarbons (TPH). SDG J01572 was submitted for third-party validation. In addition, one
equipment blank (JIPVRO) was analyzed for ICP metals and mercury. Minor deficiencies are as
follows:

In the ICP metals analysis, the chromium and zinc were detected at low levels in the method
blank (MB). Significantly higher concentrations of chromium and zinc were detected in the field
samples, and their results are not comparable to the concentrations observed in the MB.
However, the chromium and zinc results in the field equipment blank sample (JIPVRO) are
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comparable to the equipment blank and have been qualified as undetected and estimated with
“UJ” flags by third-party validation. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, all silicon results were considered estimates and flagged “J” by
third-party validation due to a laboratory control sample (LCS) result below the quality control
(QC) limits at 16%. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the relative percent differences (RPDs) for calcium and silicon are
above the project QC limit of 30%, at 83% and 39%, respectively. In addition, the RPD for
silicon is above the project QC limit of 30%, at 39%. The associated sample results are
considered estimates and were flagged “J” by the third-party validation. Estimated data are
usable for decision-making purposes.

In the ICP metals analysis, the matrix spike (MS) recoveries were out of project acceptance
criteria for four analytes (aluminum, antimony, iron, and silicon). For aluminum and iron, the
spiking concentration was insignificant compared to the native concentration in the sample from
which the MS was prepared. The deficiency in the MS is a reflection of the analytical variability
of the native concentration rather than a measure of the recovery from the sample. Antimony
and silicon did not have mismatched spike and native concentrations in the original MS. The
original MS recoveries for antimony and silicon were 42% and -10%. All antimony and silicon
data for SDG J01572 were considered estimates and flagged “J” by third-party validation due to
the MS recoveries outside the limits. Estimated data are usable for decision-making purposes.

FIELD QUALITY ASSURANCE/QUALITY CONTROL

Relative percent difference evaluations of main sample(s) versus the laboratory duplicate(s) are
routinely performed and reported by the laboratory. Any deficiencies in those calculations are
reported by SDG in the previous sections.

Field quality assurance (QA)/QC measures are used to assess potential sources of error and cross
contamination of samples that could bias results. The field QA/QC sample, listed in the field
logbook (WCH 2012a), is shown in Table C-1. The main and QA/QC sample results are
presented in Appendix B.

Table C-1. Field Quality Assurance/Quality Control Samples.

Sample Area Main Sample Duplicate Sample
Excavation JIPVPO JIPVP9

Field duplicate samples are collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate
precision in the analytical process. The field duplicates are evaluated by computing the RPD of
the sample/duplicate pair(s) for each COPC. Relative percent differences are not calculated for
analytes that are not detected in both the main and duplicate sample at more than five times the
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target detection limit (TDL). Relative percent differences of analytes detected at low
concentrations (less than five times the detection limit) are not considered to be indicative of the
analytical system performance. The calculation brief in Appendix B provides details on
duplicate pair evaluation and RPD calculation.

None of the RPD calculated for the field duplicate sample are above the acceptance criteria of
30%. A secondary check of the data variability is used when one or both of the samples being
evaluated (main and duplicate) is less than five times the TDL, including undetected analytes. In
these cases, a control limit of +2 times the TDL is used (Appendix B) to indicate that a visual
check of the data is required by the reviewer. No sample results required this check. A visual
inspection of all of the data is also performed. No additional major or minor deficiencies are
noted. The data are usable for decision-making purposes.

Summary

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed
above are a potential for any analysis. The number and types seen in these data sets are within
expectations for the matrix types and analyses performed. The DQA review of the

100-N-25 waste site verification sampling data found that the analytical results are accurate
within the standard errors associated with the analytical methods, sampling, and sample
handling. The DQA review for the 100-N-25 waste site concludes that the reviewed data are of
the right type, quality, and quantity to support the intended use. The analytical data were found
acceptable for decision-making purposes.

The verification sample analytical data are stored in the Environmental Restoration project-
specific database prior to being submitted for inclusion in the Hanford Environmental
Information System database. The verification sample analytical data are also summarized in
Appendix B.
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